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PHYSICAL SCIENCES 


SEILS!'1C LIQUEFACTION MACROMECHANISM, SEISMIC DAMAGE STUDIED 


Beijing GONGCHENG KANCHA [ENGINEERING SURVEYING] in Chinese No 1, 22 Jan 80 
pp 1-6 


[Article by Fang Hongqi (2455 7703 38625), Wang Zhongqi [3769 6945 3823], Zao 
Shudong [6392 2885 2767), Huang Zhenglu [7806 2182 6922) of the Institute of 
Surveying Techniques of the Chinese Academy of Architectural Sciences: 
"Ma :romechaniem of Seismic Liquefaction and Effects of Seismic Damage") 


[Text] Abstract 


Because there are many uncertain elements in evaluating soil liqvefaction, 
results obtained are not satisfactory. This article explores a new way t> 
judge, explain and analyze the macromechanism of seismic liquefaction and 
effects of seismic damage by the use of aerial photography. It was discovered 
that the characteristics of landforms and microlandforms greatly affect the 
macroloci of liquefaction of the field and the characteristics of seismic 
damage of the land surface. Using this pattern in combination with a compre- 
hensive evaluation of soil conditions of the field, the possibility of 
liquefaction can be relatively more accurately estimated and from the point 
of view of earthquake prevention, this can provide an important basis for 
planning of the general design of construction, planning, design and selec- 
tion of a rational planar architectural form. This article also preliminaril; 
explored on a theoretical basis the mechanism of formation of macroloci of 
seismic liquefaction and their different damaging effects to further prove 
ite relationship with surface seismic damage. The article also provides the 
foundation for the actual application of this method. 


I. Existing Problems in the Evaluation of Seismic Liquefaction 


Presently, there are generally speaking the following methods to evaluate 
seismic soil liquefaction: 


1. The method of simplification is used to calculate the cyclic shear strer 
produced in soil layers. This is equivalent to the random shear stress pro- 
duce. by one earthquake. The empirical relationship is used to obtain the 
ratio between this cyclic shear stress and the effective pressure of the 
upper covering (t,/%p) under critical conditions of liquefaction. 








2. 


2. Reflected surfaces are analyzed and possible seismic shear strese which 
may occur in natural soil layers is theoretically computed and this is con- 
trasted with the strength of resistance of the soil layers to the shear 
stress to judge whether liquefaction occurs because of weak strength. 


3, Determination is based on various empirical indicators or computational 
formulas established by contrasting the soi. conditions of the field of 
liquefaction of the earthquake region. 


All the above methods contain shortcomings that are difficult to eliminate, 
s..’ as the following: 


1, When Liquefaction is being experimentally determined using an indoor 
triple axis or a table to produce movement, the yreatest difficulties are 
the inability to prepare soil samples which approximate natural structural 
characteristics and the control stress situation that approximates the actual 
effects of earthquakes. 


2. In indoor experiments of forces, there are too many artificial and hypo- 
thetical conditions. For example, the accuracy and the authenticity of repre- 
sentation of equivalent even cycles of shear stress and the number of cycles 
of equivalent stress used to simulate an earthquake are often doubtful. 


3. The greatest error of standard piercing comes from chance elements. This 
causes 4 serious lack of authenticity of the number of piercing strikes. 


4. Based on the empirical method of judgment of contrasting intensities, 
calculating only the natural strength of resistance to shear stress is not 
enough. This is because during seismic liquefaction, the occurrence of the 
phenomena of spewing sand and water depends upon the boundary conditions of 
the soil's degree of saturation, water permeability, richness of water and 
the liquefied layers. 


5. All methods of determining liquefaction by empirical contrasts based on 
actual conditions of historical earthquakes take the occurrence or the non- 
occurrence of the phenomena of spewing sand and water from the level field 
as the macroindicators for determining liquefaction. Yet, in establishing 
some contrasting computational formulas, only one point in the soil layer 

ie taken as the standard by which to judge whether the conditions of critical 
stress of the beginning of liquefaction has been reached. Strictly speak- 
ing, the two do not possess the same contrasting bases. 


6. At present, all methods of determining liquefaction have neglected to 
take into consideration the effect of partial landforms of the field and the 
structures of the earth's strata upon liquefaction. This article will show 
such effects are extremely important. 


II. Macroscopic Studies of Seismic Liquefaction 


It can be seen from the above summary that the traditional methods and means 
of studying liquefaction have many obvious shortcomings. The effectiveness 
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and the accuracy of present methods in predicting the degree of liquefac- 
tion in @ large field and ite damage are worth scrutiny. By studying geo- 
logical cartography in the field of engineering related to earthquakes in 
regions of strong seismic activity and by judging and explaining with the 
aerial photographa, the macroscopic patterns of liquefaction were found, 
Using these patterne in combination with the method of comprehensive evalua- 
tion by conducting tests at the sites, the effectiveness and precision of 
the evaluation of seismic Liquefaction can be greatly elevated, 


Aerial photographs of a scale of 1:10,000 taken 3 days after the Tangshan 
earthquake of July 28, 1976 were used. Since all the scenes of landform, 
geomorphology and liquefaction remained unchanged, they are the most accurate 
recorded images that show seismic damage by earthquakes on a macroscopic 
scale, and represent microscopic changes in the texture of the soil. 


The special function of aerial photography can show the visible differences 
in images created by Landforms and geologic .1 materials and thus can effec- 
tively increase the ability to differentiate geomorphological characteris- 
tics. It can also show the true and entire scene of Liquefaction due to 
seismic damage on the ground surface because of its wide view taken from a 
high altitude. This type of overall view cannot be seen by man surveying on 
the ground surface. Therefore, after a strong earthquake, pictures show 
clearly Large scale spewing of water and sand, sliding movements of coasts 
and banks, tectonic splitting and the forms and patterns of damage to con- 
struction on the ground as a whole within a large area. The shades of color 
and the linear differences shown in the pictures formed by the differences 

in the degrees of absorption of light can serve as the basis for determining 
the distribution pattern, the scale and characteristics of geometrical me- 
chanics of liquefaction after an earthquake and their relationship to seismic 
damage on the ground surface on a macroscopic scale. These characteristics 
illustrate the pattern of seismic movement in the field of liquefaction. 

This enables us to predict according to these patterns the possibility of 
occurrence of liquefaction in future earthquakes and the degree of the effects 
upon construction facilities on the ground surface. 


The different loci of Liquefaction of this area shown in the aerial photo- 
graphs can be divided into the following major types listed in Table 1. 


l. Scattered Star Shapes (Photographic plates 1, 2, 3, see centerfold): 


The images are characterized by a relatively even distribution of star shaped 
spots (sandy volcanoes). The size and the density of the spots reflect the 
difference between the values of seismic coefficients and the duration of 

the vibrations of level seismic waves. The greater the frequency, dispersion 
and intensity of the horizontal wave the longer the vibration and the greater 
the diameter of sand piles that surge up. The density (distance between 
spewing holes) generally reflects the depth of burial of the stratum of lique- 
faction and the effective pressure of the top covering. There are three sub- 
types according to density. When the layer of liquefaction is buried deeply, 
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Table 1, Macrotypes of Seismic Liquefaction and Their Characteristics 
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Key: 
(1) Macrotypes of liquefaction (23) Topography is flat. Landform is 
(2) Scatrered stars type a simple plain between rivers 
(3) Linear type (24) The river bend forms a rising bank. 
(4) Network type It is a low region banking the 
(5) Revolving type river where hydrological networks 
(6) Subtypes are densely concentrated 
(7) Sparsely scattered star type (25) The river bends are in groups in 
(8) Dense star type the inner side and the region is 
(9) Star and cloud type a low flat area 
(10) Linear type (26) Main form of surface wave movement 
(11) Conjugate type (27) Evenly propagating ground surface 
(12) Arc type traveling wave 
(13) Vein type (28) Evenly propagating ground surface 
(14) Tree branch type traveling wave oc when traveling 
(15) Radiative type waves of two directions meet, or 
(16) Broom type when a traveling wave is partially 
(17) Eddies blocked during its course of travel 
(18) Cirrus type (29) Static.ary waves are formed by 
(19) Diagrammatic illustration of reflection or focusing 

loci of liquefaction (30) Distortion produced by intersection 
(20) No. of photograph plate and reflection of waves of many 
(21) Characteristics of landform directions and combination of 

and topography vectors. 


(22) Topography is flat. Landform 
is a simple coastal plain 


and when the porous pressure disperses, the water under pressure will under- 
go cohesion during its course of penetration, Therefore the diameter of the 
spewing hole on the ground surface is large and there are many sand piles 
separated at long distances from each other, manifesting a pattern of scat- 
tered stars. Conversely they manifest a pattern of densely scattered stars. 
When the burial depth of the Liquefaction layer is shallow, a pattern of 
star and cloud shapes is formed, 


2. Linear shapes (photographic plates 4, 5, 6) 


The images are characterized by a group or several groups of white lines in 
the pictures, These lines are formed by continuous lining up of sand piles 
or continuous spewing of sand from cracks on the ground surface. They are 
parallel and equidistant or in conjugate form, The length of the lines and 
the distances between lines reflect wide expanse of flat surfaces and the 
wavelength of surface traveling waves, When the movement of the traveling 
waves is blocked, the lines bend in various weys to become arc lines, 


3. Network shapes (Photographic plates 7, 8, 9) 


Because the microlandformse and the structure of the sediments of river bends 
and river banks are more complex, surface waves are affected by the landforms 
and boundaries of microlandforms during their course of propagation. This 
causes visible intensification of the values of amplitudes of motion on the 


ground surface in certain sections and produces strong shifts and morphologi- 
cal changes. 


Network type images often show the following characteristics: 


(1) Based on the characteristics of the forms, there are three subtypes, 
veins, tree branch shapes and radiative types: 


(2) All of these loci of liquefaction are related to the tension of the 
gravity of the cracked zones beside banks. 


(3) In "U" shaped or nearly semicircular river bends there are typical 
vein-like loci. They are parallel to the axial line of the river bend. 
The distances between them are controlled by the wavelength of the ground 
surface waves. 


(4) Revolving types (Photographic plates 10, 11, 12, 13) 


When a group or several groups of horizontal surface waves are affected by 
different landforms and geological borders during propagation, and when the 
wave fronts of reflected waves from different directions intersect in dif- 
ferent time sequences, the result is equivalent to an intensified turning 
motion caused by the combination of wave motion vectors of different direc- 
tions. Its characteristics are: 




















(1) Usually one or several centers of revolutions can be seen, The axes 

of the revolutions are mostly perpendicular. The direction of the revolu- 
tions is determined by the composite direction of the vectors of the surface 
wave motion, Therefore the direction of revolution are not all the same, 


(2) Surrounding the center of the revolution are many groups of concentric 
layers of revolutions (these are manifested on the ground surface as 6ur- 
faces of extended and twisted structuies in cracked zones), The number, 
scale, degree of enclosure and degrees of arc of the cracks in the ground 
directly reflect the intensity of ground surface movement and the composite 
angle of the vectors of the wave motion, Based on the scale of the revolu- 
tion on the ground surface and geometric characteristics, they can be further 
divided into three subtypes, the broom shuped types, eddies and curls, 


It can be seen from the above that ground surface liquefaction due to strong 
seismic activity does not manifest itself as a simple form but often as mul- 
tiple and complex geometric designs. Different designs generally reflect 
the different mechanisms of formation, mechanical characteristics and dam 
aging effects. 


Ill. Analysis of the Mechanism of the Loci of Macro-Liquefaction 


Macroloci of liquefaction on the ground surface show the different charac- 
teristics of seismic surface movement and the different damaging effects. 

This is because the values of the amplitudes of surface movements are mainly 
determined by the geological conditions within the range of influence of a 
limited depth (generally less than half a wave length), therefore, changes 

in landforms, topography and structure of the earth's layers can affect ground 
surface movement of the field and determine the macroloci of Liquefaction. 


1. The mechanism of formation of the loci of the scattered star type 


This is the basic form of the loci of macroliquefaction in the horizontal 
field. Its process of formation includes the following steps: 


(1) The shear stress caused by the earthquake must be stronger than the 
soil's shear resistance so that the soil granules undergo relative shifts. 


(2) The density of the granular structure increases, causing the porous 
pressure to increase and finally when the body of the soil is subjected to 
sideways pressure, liquefaction begins. ese two steps can be expressed 
by the simplified formula of H. B. Seed‘! as: 


tap 0.657 48 «7, oC, (04/205 )0% (1) 


(3) Under a constant seismic load, beginning liquefaction develops into 
complete liquefaction. The pressure of moving water created during the 
process of upward permeation of porous water bearing the pressure as well 
as the various simultaneous seismic forces upon the liquefaction layer 
(including pressure of the moving water of the earthquake, stress of the 
P wave pressure and additional perpendicular seismic forces of buildings) 














may 411 change inte the pressure of moving water of the liquefaction layer 
and exert upward pressure on the covering soil layer, 


(4) Porous water that @oves upward begins ite upward permeation through 
capillaries, tChue at the beginning (the bottommoet) the water channels 
are evenly distributed capillary pores, 


(5) Because of the wnevennese of the soil etructure and the cohesion of 
water wolecules, porous water gradually comes together during the course 

of upward permeation. The capillary channele become large: pores and finally 
water spews from the ground surface, Figure 1 shows the mechaniems of the 
several processes described above of spewing water and sand or “sandy vol- 
canoes" which are @ost easily seen, 


2. Mechaniem of formation of linear loci: 


Linear loci mostly appear in alluvial plaine between rivers. When the ground 
surface traveling waves are affected by certain boundary conditions they fore 
parallel wave bundles and propagate in the same direction. At this time, the 
movement on the ground surface is 4 parallel wave-like undulation. At the 
peaks, parallel cracks occur on the ground surface because of tension and 
stress. The porous water bearing the pressure in the liquefaction layer 
spews out from the cracke and brings along sand and granules of soil and 
parallel belts are formed as shown in Figure 2. 


When another group of parallel wave fronte or wave fronts of another direc- 
tion occur, the same mechaniem will produce the paraliel cracks on the ground 
in different directions. The formation of this kind of loci is limited to 
the situations where the burial depth of the liquefaction layer is generally 
emailer or equal to the half wavelength of the surface wave of the field. 
Where the parallel wave fronts are ail in the same direction, the linear loci 
will extend a long distance. If parallel wave fronts of two different direc- 
tions move towards one region and concentrate in that region, the length of 
the cracks will be short because of interferences. Therefore the length and 
the distance between the extended linear loci are related to the wavelength 
and the value of the amplitude of the traveling wave. 


3. The me haniem of format'on of loci of network types: 


This type of loci frequently is formed by the focusing of reflected surface 
waves produced by river bends and river banks (discontinuous boundary faces). 
The back and forth reflection of horizontal surface waves often causes the 
summation of the amplitude values of the same phase and produces an intensi- 
fication of the vibrating amplitudes at parte of the ground surface-~-stat ion- 
ary waves. The general formula for stationary waves is: 


u(x,t) =—X(rjTC) (2) 








Any kind of belt=shaped surface motion can be approximated and simulated 
as the free vibration of 4 bowetring or 4 rod of length L and having 4 
fined and point, ite wave motion equation can be derived as) 


T(t)=A: sin avg +B 008 ae (3) 


and har@onic wave motion is: 


X(a)= sin (4) 


vi anvi 
u(t) (Aes 4 Boor) 
(5) 
xin OE 


where A, B, are constants, each n value corresponds to a kind of station- 
ary wave. When the velocity of the surface wave, the original frequency 

and the width L of the river are known, the value of n can be obtained 
from the wave velocity (V = ). Taking photographic plate 7 as an example, 


L © 600 meters, f © 2.5, V_ @ 100 meters/second, and thus n (the number of 
even distributions of netwokk loci on the ground surface within a length of 

L) is 15. Thies result is consistent with seiemic damage reports. The seismic 
Gamage at the site showed a regular damage pattern of about 20 meters of seni- 
circumference (Photographic plates 14, 15). The area of regular pattern of 
damage ie determined by the scope of the stationary wave. Length of the veins 
also determine the length of continuation corresponding to the peake of the 
waves of the stationary wave. The sechaniem is illustrated in Figure 3}. 


as 





eh x 


& tow 
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Figure 1. Mechanism of formation of loci of liquefaction « the scattered 
star type 


Key: (1) Spout spewing sand (sandy volcano) (4) Liquefied sandy layer 
(2) Blind hole (5) Relative layer iapene- 
(3) Covering layer trable by water 
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Figure 2, Mechanism of formation of loci of liquefaction of linear type 


Key: (1) Direetion of propagation of (4) Liquefaction layer 






parallel wave bundle (5) Relative layer impenetrable 
(2) Cracks by water 
(3) Ground surface 
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Figure 3}. Mechanism of formation of loci of liquefaction of network type 


Key: 


(1) River (5) Combined vector 
(2) Pree ground surface (6) Second vave 
(3) Crack on ground (7) Pressure stress tension stress 


(4) Reflecting wave 

















Figure 4, Intersection of reflecting wave and combined vectors 


Key: (1) River (3) Combined vector and ite phase 
(2) Reflecting wave position 





Figure 5. Mechanism of formation of loci Liquefaction of the revolving 
type 


I--Loci of tension twisting; Il--Loci of pressure twisting; I1ll--Loci of 
twisting shear; I[V--Direction of motion on the two sides of the sheared 
and cracked surface; V--Strese situation of the single unit within the 
field 


4, Mechaniem of formation of loci of revolutions: 


These patterns usually are formed by the distortion of wave fronte and 
convergence of wave fronts caused by the focusing effects of different 

phases of groupe of surface waves in the horizontal field near groups 

of river bende ae well ae by multiple refractions and circumdeflexion, 

When the wave fronts intersect, each wave front arrives at a different 

time, thus distortion due to interference of wave fronts of dif ferent 

phases and composite vectors of waves are formed (Figure 4). These two 
occurrences form revolutions of surface movements. Let the twisting 

moment of the seismic force be M_, the resistance to the twisting moment 

of the ground layer be My. then Phe arm of the forces of these two moments 
revolvixg concentrically about a common axis is respectively a, b. Use 

the polar coordinates to transform the wave motion stress tensor of the 
primary vibration phase into an instantaneous force, make the Liquefied 

layer and ite upper cover soil layer as thin plates, and use the condi- 

tion of equilibrium of stetionary forces to solve the axial and tangential 
stress of the plane «cress of the field of wave motion (0 +t »). Let the (2) 
polar angle be 6, the polar distance be r, then the equilfbrif& equation is'~’: 





ee ee 


ot i at 
“or te ae tO * 
Let P be the stress function, then ite stress equation is: 
a 
a — —— 
— (7) 


— 





Taking photographic plates 11, 12 as examples, we see that the loci of 
liquefaction of the revolving type forms a pattern illustrated in Diagram 
5. The large and small main stress and the angle a of the polar radius 
can be obtained from the Coulomb-Mohr theory of intensity: 


ends~“"(6,—@,)/8 (8) 





Using the diagrammatic method, the loci on the surface of the greatest 
(pressure) and smallest (tension) major stress of the eddy type loci can 
be obtained. The series of ground surface tension or cracks due to twist- 
ing produced under this kind of stress destroys the effective covering 
function of the upper covering soil layer and thus create rge «rea 

of violent liquefaction in the area. 
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Figure 6. Regional diagram of liquefaction of the Tangshan earthquake area 


Key: 

(1) Cait ingqiao 
(2) Yutian 

(3) Shaliuhe 

(4) Fengren 

(5) Zhaogezhuang 
(6) Tangjiazhuang 
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(8) Changli 

(9) Guye 

(10) Kaiping 

(11) Linxi 

(12) Lixingzhuang 
(13) Mafangy ing 
(14) Tangshan city 
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IV, Relationship Between the Macroliquefaction and Ground Surface 
Seismic Damage 


Different patterns of liquefaction reflect different mechanisms of forma- 
tion of liquefaction and the different effects of seismic damage on the 
ground surface, This has already been proven to be true by seismic surveys, 
At the same time, the various patterns of liquefaction not only reflect the 
inner relationship between the structure of the soil layers and related dy- 
fhamic parameters but also clearly reflect the control exerted by micro- 
landforms and topographical conditions. 


Because liquefaction of the field is usually a continuous and hereditary 
pattern in time, it is possible to realize engineering and geological zon- 
ing (Figure 6) of the field of liquefaction using aerial photographs taken 
after an earthquake after understanding the different patterns of Liquefac- 
tion and their effects of seismic damage (Table 2), the mechanism of forma- 
tion and the controlling conditions. The information can also be used to 
predict the characteristics of seismic damage on the ground surface produced 
by future earthquakes in a certain area as well as serve as a reliable basis 
for earthquake resistant engineering projects. 


Undoubtedly because the above method is easy to implement, and highly re- 
liable, its potential in the study of earthquake engineering is valuable. 
Even though studies are still being conducted in such factors as the pat- 
terns and their relationship with material nature, the analysis may contain 
some errors. Yet we hope to obtain answers in further studies. 
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(Text) Abstract: This article is mainly an introduction to the study of 
an °xperiment to build a computer network using medium and small sized 
computers, and the study of an experiment to establish data communications 
lines during the course of building the network, The design and production 
of the equipment for computer data conversion and communications interface 
equipment and compilation of software for the control and compatibility 
between communications and computer conversions were completed, 


Foreword 


The concept of a computer network was proposed in 1960 jointly by two 
Americans, Robert and Wesler, They proposed: "to connect via communica- 
tions lines several self regulating computer systems so that the resources 
of each computer system can be mutually shared among several computer 
systems. This kind of combination (network) is called a computer network. 
Computer users who join in the network can use their own computers and can 
also freely use the computers within the network," 


Under the drive of this thought, the first network that went into operation 
was the ARPA network of the United States in 1969. 


At present, the world already has eight large scale computer networks 
engaged in message exchange and storage. 


Applications of computers have progressed from the first generation batch 
processing systems to the second generation on-line real time systems, to 
the third generation time sharing systems, to the present fourth generation 
computer network operations. 
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The modern computer networks have two types of structures, One is the 
computer coummunicacions network. From the point of view of the user, the 
network is itself a conglomeration of many systems possessing much service 
equipment and processing capabilities. Position of the source system 
sought by the user is assigned by man. The second is the computer network, 
From the point of view of the user, the entire computer network is a large 
scale computer system, The user uses the resources of the network accord- 
ing to 4 communications agreement, The user need not know the position of 
the source system, and the system is decided by the software, 


The actual meaning of a computer network is: 
--The highest form of application of computers at present. 
--The computer resources are shared by all kinds of users. 


--There is a min frame with front communications processors, data exchange 
circuits and terminal processors or intelligent terminals. 


Part i--General Introduction 
I, General Description 


The research and development of the experimental system of a computer data 
processing network achieved preliminary success in March of 1979 after one 
year of designing and matching the hardware system, Research, deve lopment 
and debugging of software were preliminarily completed after half a year. 
Experiments and tests in communications operations showed that the hardware 
system of the computer network has been preliminarily established but 
software still needs improvement. This is a preliminary try in the study 
of a network system of computers whose computer resources are shared by 

all kinds of users far and near. Experiments have shown that under present 
conditions, utilization of the computers frequently being used in our 
nation at present to establish a system with network functions is feasible, 
This kind of research work has practical significance, It has provided 

ad ‘antageous conditions for developing computer network techniques and 
providing services for information processing for multiple users and for 
the study of other applications. 


This computer network consists of a central processing unit (main frame) 
DJS-6 (i.e., 108 secondary machine) medium sized computer, the front 
communications processor DJS-130 small computer, data exchange equipment, 
city communications lines, and the terminal processor p6060 system. 


During the course of studying this computer network, the following hardware 
were researched and designed: (1) The interface of the data exchange 
channel between the front communications processor and the main frame, 
ile,, the interface of the program channel between the two computers 

DJS-6 and DJS-130. (2) The communications interface of the front 
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communications processor, i.e., the asynchronous multiplex data communica- 
tions equipment, capable of complete duplex and semi-duplex communication 
via 20 circuits, (3) Research in the configuration of the system of 
terminal processors, i.e., combining the personal minicomputer system p6060 
and the microcomputer system p6040 and the communications terminal TC-485 
manufactured abroad into a terminal system for mltiple users, 


Research and development of software included the following: (1) Software 
for tue control of communications operations of the DJS-130 computer. 

(2) Program for the control of data exchange procedures between the main 
frame and the front communications processor. (3) Control programs for 
the communication between terminal processors, 


The research and development of these programs are all modular in structure 
and the programs are added to the original system of operation. 


ll. Structure and Functional Indicators of the Computer Network 


The structure of the present computer network is a point-to-point star 
shaped and expandable structure, Its block diagram is shown in Figure 1. 


M1 IMME SR (5) 





Figure 1. Structural form of the computer network 


Key: 
1. Main frame 6. P6060 terminal processor 
2. Exchange interface 7. TC-485 communications terminal 
3. DJS-130 front communications 8. P6040 general purpose 
processor terminal 
4, Communications interface 9. TC-485 communications terminal 


5. P6060 active terminal 
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The functional indicators of this network are as follows: 


Network form 


Sizes and types of computers 


Number of atations 
Positions of nodes 


Communications network 
processor 


Form of circuits 


Form of exchange 


Medium of transmission 


Data transmission rate 
Form of transmission 
Message form 

Length of message 

Shared hardware resources 


Shared software resources 


Star shaped centralized 


Different type (medium, small 
and microcomputer) 


Three (present ) 
Beijing area 
DJS-130, p6060 


Exchange circuits 


Messages are grouped, stored and 
exchanged 


Telephone lines (wide and narrow 
bands, interference) 


50 baud = 1200 baud 

Simulated 

Variable length (longest 255 bytes) 
(Greatest) 2040 bits 

Yes 


Yes 


ill, Several Problems That Were Solved in Network Design 


1. Data Exchange Between Computers 


In modern computer networks, thee is usually a communications processor. 


It takes up the massive amount «f communications processing tasks originally 


to be completed by the main frume and completes processing (such as data 
buffering, control of buffered zone, control of communications lines and 
peripheral equipment, network control, message queuing, corrections con- 
trol, format setting and editing and such data communications function: ). 
It serves on the one hand as the communications connection between the 

main frame and the terminals, and on the other hand it serves as the nodes 
of the network, The DJS-130 computer and the DJS-6 computer are machines 


of two completely different systems and structures. 


The DJS-130 computer 


is more advanced in speed, functions and structure, The principle of 
processing of communications exchanges between the two machines is to 
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assign all the control functions for completing data exchange to the 
communications processor and to regard the main frame as only a type of 
intelligent peripheral equipment, Because the meaning of exchange is 
mutual, the purpose of the exchange interface we set up between the main 
frame and the communications processor is to develop for the DJS-130 com- 
puter a set of interface equipment for data input and output. Words for 
input and output states, interruptions, queuing and circuit control func- 
tions are all performed on the DJS-130 computer and the interface is 
desigued according to the standard interface equipment for the 130 
computer, On the DJS-6 computer are installed channels for data exchange 
with the communications processor, reformed control commands and equipment 
for the conversion of electric equilibrium and electrical insulation between 
the two computers, 


2. Study and conclusion of the experiment of the theory of transmission 
via the city's telephone and telegraphic channels 


(1) When the noise of the electric equilibrium over the city's telephone 
lines is between -45 and -55 decibels, the emitting electric equilibrium 
can be about 0 decibel, The receiving electric equilibrium after operator 
assisted connection is made may reach -20 to 25 decibels and the quality 
of reception is relatively satisfactory. 


(2) The percentage of wrong number dialing durjng non-peak hours via the 
city's phone lines is generally between 1 x 10°" and 5 x 1074, Figure 2 
shows the statistical pattern of daily change in wrong number dialings via 
the city's telephone and telegraph lines. 


(3) The length of the transmission group (subgroup of message) is related 
to the quality of telegraphic channels, During the peak hours of the city's 
telephone lines, the quality of the telegraphic channels is poor. Feedback 
and the retransmission rate may reach between 120 and 150 percent or more. 
If the code sroups are shortened at this time, the number of repeated 
transmissions visibly drops. Generally during the day time, the number of 
repeated transmissions of a message of data of group length (122 words) via 
the city's telephone and telegraphic channels constitutes between 10 and 

30 percent of the total number of transmissions. After working hours, the 
percentage of repeated transmissions visibly drops to about 5 percent. 
During the night, the percentage of repeated transmissions is only 0.1 to 

l percent. The daily change of the percentages of repeated transmissions 
of data transmitted via the city's telephone and telegraphic channels are 
shown in Figure 3. 


(4) The relationship between the best group length and the percentage of 
wrong number dialings. 


According to studies of the model of the random binary symmetric channel 
(BSC) and the numerical model of the spontaneous binary symmetric channel 
(GBSC), the mathematical function of group length C, word length N, 
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percentage of wrong number dialing P, and transmission efficieney Q . can 
be obtained by the method of control of the two types of errors of mtrix 
eodes and eyelic codes frequently used in the city's telephone and tele- 
graphic chammelse, Figure 4 shows the relationship between transmission 


efficiency » ~ and group length C, 


According to the relationship a, — C, the relationship between the best 


group length Cy and the percentage of wrong number dialing P. can be 
obtained as shown in Figure 5. 
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Figure 2, Statistical pattern of daily 
change in wrong dialings via 
the city's telephone and 
telegraphic channels 


1. Percentage of wrong dialings 
2. Transmission rate 

3. Time 

4. Beijing area 

5. Time/day 


Office hours Pe « 4 x 10°? even 10"? 


After 8 pm 
Non-high peak hours 
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Figure 3, Daily change of 
data via the ci 





Key: 
1, Repeated sending rate 
2, Message group length 122 characters 
3. Transmission speed 
4. Time September 27, 1977 to October 25, 1977 
5. Time/day 
Peak 
Shortened code group 
C = 122 characters, daytime 
After working hours 


Wight time 


24 














Me CMRF OM Me 


le 1 | en 44 
ls — Aone) ) 
ent —— PPh. 








Figure 4, Relationship between group length C and transmission 
efficiency ® ¢ 


Key: 
1. Square matric code 
2. eyelic code 

Conc lusion : 


1. Gyelic code is superior to matrix code 
2. then % ie fixed, the best group length is Co. 
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Figure 5. Best group lengths under different wrong dialing rate Pe 


Key: 
1. Words 
2. Computed value 


3. Experimental value 


Best group length is related to many factors 


1. teytioe words 
2. Wight time words 
3. Co does not surpass 400-500 words 
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(}) Determining the number of communications channele by the storage 
capacity of the @ain frame computer DJ8-130 


The lowest storage capacity of the 0J8-130 computer is 16K, The opera- 
tional system with 4 commnications control program requires 6K, A buffer 
sone of LOK cam be set up. 


The longest word length of the subgroup message ise 255. The greatest 
thro. cshput of informtion via several commmications circuits (each is a 
duplex) is: 


10K 
n+ 255 = 10K a* Ty . 
Thue the communications interface of the commmications control has 20 


lines. 


4. Design and Writing of 4 Commmications Prog’. 9 for the Front Communi- 
eations Processor 


(1) The DJS+130 computer's communications control program uses the RTOS 
real time operations system of the NOVA computer (the @agnetic disk, 
Mgnetic tape and gultiple path converter have been removed). Three 
modules are added to the systems program: A system call module (there 
are 4 total of 10 system calls such as request, release, off-hook, input 
recognition sequence, message grouping, termination sequence, transmitting 
recognition sequence, message grouping, termination sequence). 


module for long range 1/0 interruption processing 
Module for the 108 computer's interruption processing. 


(2) A task @odule for executing commmications procedures in the applied 
program is added. 


Far end terminal 1/0 task 
108 1/0 task 
Message analysis task. 


(3) Three linked plate commands are added to the pseudo-task linked plate 
commands for artificial connections and disconnections. 


The RTOS system has 4 4K program. Of these, LK was removed and another 
W were added forming 4 6K (6650 lines) program. 














5. Study of the Configuration of the Terminal Processor System 


The personal smll computer p6060 was used as the center for arranging the 
terminal configuration, P6060 - p6060; 6060 - p6040, p6060-TC - 485 - 
PRLI230, These are 411 microprocessor systems, User oriented language is 
BASIC. A communications control program was written in BASIC-level, The 
compiled object program occupies 4K, 


6. Program for Controlling Data Exchange Between the Main Frame and the 
Front Communication Processor 


It is not necessary to develop specialized network software for the DJS-6 
computer, Only revisions of and supplements to the presently available 
software are required to adapt to the requirements of the network, 


Operations are carried out entirely according to the compiled rules using 
ALGOL, The main frame now treats the front processor as a type of 1/0 
equipment and thus taking control of data exchange. 


Added to the systems program are a new .aterruption processing function, 
information input control and processing function, command processing 
function, and output information processing and editing function. 


Part Il--Design of Communications and Exchange Interface 


This section briefly describes the main hardware that was designed by our- 
selves, the design of the communications interface of the front commnica- 
tions processor and the design of the exchange interface between the front 
communications processor and the main frame, called the communications 
controller as a whole, 


1. Communications Controller 


This communications controller is designed especially for the DJS-130, 
Its purpose is to control data exchange between the DJS-6 and the long 
range terminal. To satisfy this goal, the design took into consideration 
the following min points: 


--The communications procedures and the specifications of the interface 
follow the “basic communications procedures" promulgated by the Fourth 
Ministry of Machine Building. The interface circuits satisfy the sugges- 
tions of CCITT V»,. 


--The interface between the communications controller and the DJS-130 is 


completely up to the interface standards of all the circuits of the DJS- 
130, 
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--Some specifications are taken as reference from the original NOVA-1200, 
1. Teehnical Lndicators 


The major technical indicators of the DJS-130 communications controller is 
listed in Table 1, 


2. Structure 


The communications controller consists of three interfaces: a4 multiple 
path communications interface, an interface with the DJS-6 computer (the 
exchange interface), and a real time interface. These interfaces are all 
independently hooked on to the gain input and output lines of the DJS-130 
computer, They exchange data with the DJS-130 via the program channels. 
The miltiple path communications interface can select the number of routes 
of communications control according to the demands of the user. 


3. Working Principles of the Communications Interface 


The block diagrm of the principle of the communications interface is 
illustrated in Figure 6. It occupies two implementor names. One is used 
for data output and the other is used for data input. Multiple path control 
is realized by changing the configuration of the implementor name. The 
configuration of the implementor names is shown in Table 2. 


Implementor names must be used in pairs. The user can also define the 
implementor names themselves. The hardware of the communications inter- 
face provides the function for selection of implementos . 


Each route of the communications interface possesses a status register 
and data register. The status register is further divided into the 

input status register and the output status register. They register the 
status of the interface circuit of the commumications interface and allow 
the program to inquire and control the circuit in the communications 
interface, The definition of each status position is shown in Table 3. 
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Asynchronous (flexible one 
stop or two stops) 


Exchange circuit, special 
circuit, two or four circuits 


5 pairs (can be expanded to 

20 pairs) 

Any 

One character 

Use hardware for vertical 
checking, use software for 
horizontal checking 

Storage and exchange in groups 
realized by software 

The controller provides 
selective real time clocks of 
1.25 ms, 10 ms, 100 ms, ls, 
and the software monitors the 
various times 

Realized by software 

Basic communication procedures 
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Figure 6. Block diagram of the principle of communications interface 
Key: 
1. 1/0 bus drive 
2. 1/0 bus 


3. State input/output register 
4, Data input/output buffer 

5. Automatic calling connector 
6. 1/0 bus controller 

7. Communications equipment 
8. Circuit connector 

9. Series/parallel conversion 





























1. Number of receiving equipment 
2. Number of emitting equipment 
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Table 3, 
Key: " 


1. Name of register 
2. Number of digits on bus 


3. Input 
4, Output 


JEC is the odd-even error zone bit. 


is the trigger that initiates the transmission of signals from the 
cations interface for program control. 


The rest of the numbers all designate the interface circuits suggested by 
Voq in CCITT, 


In transmitting data, three basic input/output commands are used. 


DOB--this means to transmit the status word of the interface circuit that 
controls the communications equipment from the AC accumulator to the out- 
put status register according to communications procedures, 


DIBC--this means to access the present status of the interface circuit of 
the communications equipment from the input status register and transmit 
it to the AC accumulator. 


DOAC--this means to send the data to be transmitted from the accumulator 
AC to the data output buffer. 


When receiving data, two basic input/output commands are used. 


DOBC--this means to send the status word of the circuit that controls the 
communications equipment from the AC accumulator to the output status 
register to control the circuits on the commmications equipment. 


DIAC--this means to access the already installed data in the data input 
register and send them into the accumulator. 


When conducting an automatic call, the basic input/out commands are the 
same as the transmitted data if the computer is executing an automatic 
call to the user. As long as the program exercises control according to 
the procedures of automatic calls of Vↄ5, automatic calls can be realized. 
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The numbers of automatic calls are given by the 8 + 11 digits of the AC 
accumulator, When the user executes an automatic call to the computer, 
only the two basic commands of DIBC--and DOBC--are needed, The former 
accesses the interrupt status word to judge whether it is an 125 


interrupt request, The latter sets the 108/B and executes the automtic 
eall, 


The interrupt queue of the communications controller is connected to the 
queud output of the DJS-130, Its internal queuing order is: DJS-6 
interface transmitter--DJS-6 interface receiver--real time clock~--communi- 
cations interface reception--commnications interface transmission. Their 
interrupt mask digits are shown in Table 4, 


The communications interface has many interrupt requests and the defini- 
tions of these interrupt sources are shown in Table 5. 


The 1 + 7 interrupt sources do not form 4 Cag mark, Only the interrupt 
request by an already entered character and the interrupt request for a 
next character when transmission of one character has been completed form 
the Cro mark, The interrupt sources numbered 1 to 8 are formed at the 
recei Ving end of the communications interface, 


The communications controller has varioue distribution and «cheduling 
functions and adjustments can be conveniently made, 


Il. Exchange Interface of Two Machines 


According to the design of the entire system with the DJS-6 as the min 
frame and the DJS-130 as the front processor, an interface controlled both 
by the DJS-6 and the DJS-130 needs to be designed so that the two computers 
can be connected to realize exchange and control of information between the 
two machines. 


The design principle is to regard each machine as the peripheral equipment 
of the other, The exchange of information is carried out in the form of 
operational responses, i.e., in the form of program interruption. One byte 
is exchanged each time, One interruption is transmitted when one byte is 
exchanged, The exchange proceeds by one byte at a time. The interruption 
time of the DJS-6 computer is about 8 Ug@s, and that of the DJS-130 is 
about 244 SB. 


The program of the interrupt system of the DJS-6 includes error interrup- 
tion, teletype input and output interruption, wide line printer interrup- 
tion, curve interruption and program trace interruption. The priority of 
error interruption is the highest, There «re only two classes of inter- 
ruptions. To realize exchange of program interruption between the DJS-6 
and DJS-130 a transmission of interruption trom the DJS-6 to the DJS-130 
and from the DJS-130 to the DJS-6 must be added, But it is difficult to 
make a relatively big change in the interrupt system of the DJS-6 computer 
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because of structural limitations of the machine 
» Since the curv 
——y interruptions of the DJS-6 computer are not utilized 4 a - 
* —— used, and to simplify work, the interrupt system of the JDS-6 is 
changed, Instead, the original curve interruption has been used for 


transmission from DJS-6 to DJS+130 and the tra rrup been 
used for transmission from DJS=130 to DJS=6, =o —— 
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Table 4, 














Key: 
1. Name of interface 
2. Corresponding masking digit 
3. DJS-6 interface emitter 
4, DJS-6 interface receiver 
5. Real time clock 
6. Communications interface emission 
7. Communications interface reception 
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Table 5, 
[Key on following page] 
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Key: 

1. Sequence number 

2. Funetion 

3. Interruption source 

4. Function 

5. Interrupt request responding to the 105 request for transmission 

6. Interrupt request formed by the call for the far end terminal 

7, Interrupt request responding to demands of the automatic calling 
equipment for data display 

5d. Interrupt request responding to the 108/B request on the circuit 
of the communications equipment 

9. Interrupt request formed by failure of automatic call 

10, Interrupt request formed by successful automatic call 

ll. Interrupt request responding to the 120 request for transmission 
via communications channels in reverse direction 

12, Interrupt request sent after character has been loaded 

13, Interrupt request for giving the next character after one 
character 

14, Input ready 

15, Output ready 
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Table 6, 
Key: 
1, Function ll. 8 units 
2. Exchange method 12. Ome direction 125K bytes/ 
3. Character unit second 
4. Highest exchange rate 13. Any 
5. Character system 14, Parallel, special bus method, 
6. Connecting circuit long line transmission 
7. Information electrical 15. Different, ground lines of the 
equilibrium dual machines are insulated, 
8. Control method electrical equilibrium con- 
9. Content version. 
10, Complete duplex, asynchronous 16, Machine-linked exchange 
method of interrupt request control program 


and response 











2. Operating Principle of the Exchange Interface of the Two Machines 


The logic block diagrams of the exchange interface between the two machines 
are illustrated in Figure 7. The interface has a receiving part and a 
transmitting part, They occupy two implementor names, The control 
register and the compiler circuits in the interface consist of the inter- 
face control trigger, the implementor name compiler and circuits of the 
standard DJS-130, The data receiving and transmitting registers are both 
8 digit data registers, The purpose of the electrical equilibrium con- 
version curcuit is mainly to solve the conversion of positive and negative 
logics and for electrical insulation between the two machines. The DJS-6 
is a negative logic device and its ground line is suspended, The DJS-130 
is a positive logic device and its ground line is grounded. Therefore the 
electrical equilibrium conversion circuit is coupled by a transformer, 


(1) Transmission From DJS-130 to DJS-6 


The DJS-130 executes an output control command DOAS30, The data is output 
to the interface register. This initiates the interface to request an 
interruption towards DJS-6, The DJS-6 responds to the interruption and 
executes command 73E to access the data and executes 73F as a response 
signal, The flow chart is illustrated in Diagram 8, 


(2) Transmission from DJS-6 to DJS-130. 


DJS-6 executes output control command 73A. Command 73C initiates the 
interface and completes data output. The transmitted data register 
receives the data, When the responding transmission by DJS-130 is 
interrupted, command DIAC31 is executed to retrieve the data, and the 
data are processed according to content, After completion, a response 
signal is sent to DJS-6. The flow chart is illustrated in Figure 9, 
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Key: 
1. Code bus 
2. Electrical equilibrium conversion Positive-negative 
3. Register for overload data received 
4. Interruption 
5. Control register and translation of codes 
6. Priority level 
7. DJS-130 bus 
8, Control 
9. Electrical equilibrium conversion Negative-positive 
10, Control circuit 
ll. Control register and translation of codes 
12. Tranemitted date register 
13. B register 
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Figure 8, Flow chart of reception by DJS~-6 
Key: 
1. DJS-6 Flow Chart 5. 73F A'O' CR answer signal 
2. Main frame response? 6. DJS-130 response flow chart 
3. Decision CR 7. Output completed? 


4. Decide JA content 
Process according to control 
word 




















Key: 
l. 
2. 
3. 
4, 
5. 
6. 
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Figure 9, Flow chart of transmission by DJS-6 


DJS-6 flow chart 

Main frame response? 
Decide C,? 

Decide output completed 
DJS-130 response 

Process according to JA31 


Part Lil--Communications and Exchange Software 


This section briefly describes the major content and part of the block 
diagrams of the designs of the communications control program of the 
DJS-130 and the exchange control program of the two machines. 


1. The Communications Control Program of the DJS-130 
1. Program Function 


This program realizes the requirements of using the DJS-6 computer as a 
long distance intelligent terminal. 
real time from a long distance intelligent terminal according to the 

stipulations for communications procedures of the international standards 
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It can receive three messages in 





it 1/457) (informtion processing and data commanications control proce- 
dures), The communications procedures also coincide with the data commni- 
cations procedures established by the fourth Ministry of Machine Building. 
At the same time, the computational results of DJS-6 ean be returned to the 
termiml, 


Sinee the DJS-6 is 4 single channel machine, peripheral storage ie limited, 
Therefore when used as 4 far end terminal it @onopolizes the min [frame 
mech ne but it can communicate back and forth at any time, When the main 
frame machine is replaced, only the connecting program between D/J5-130 and 
DJS-6 weeds to be changed, This communications control program can still 
be used, 


2, Program Structure 


Based on the foundation of the RTOS operating system of the original NOVA 
1200 computer, a system call that executes the communications procedure, 
an inner storage distribution program, an interruption processing progres 
between the DJS-130 and the long distance intelligent terminal, program 
for the input and output tasks of the long distance terminal and for the 
input and output tasks between the DJS-130 and the DJS-6 computers, 4 
program for interruption processing between the DJS-130 and the DJS-6 
computers, and 4 program to facilitate the control of communications task 
are added, Program blocks for keyboard commands have also been added. 





(1) System call program block: This includes request and release of the 
buffer sone of the internal storage, input and output inquiry sequence, 


input and output @eseages, input and output terminating sequence, and 
on-hook and off-hook of messages. 


(2) Interruption processing program block: This executes and checks the 
communications procedures according to the basic procedures of the inter- 
mational standards 190 1745-73 for the information processing--data 
cot™/™mnications system. 


(3) The long distance terminal's input and output task block is based on 
the real time operating system of the original RTOS, the added system cali 
commnds and user time to control the input and output of messages at the 
far end. 


(4) Keyboard commnd program block: This realizes man-machine ixteraction. 
it is 4 program that enables man to inform D0JS-130 to “open a line” (arti- 
ficial call) via keyboard commands or to notify it of “a line breakdown,” 
set up checking circuits and restore communications. 


(5) Commecting program block between the DJS-130 and the DJS-6 computers: 
This includes 4 program to analyze far end messages of the DJS-130, input 
and output task programs of the DJS-6, and the interruption processing 


program block, This part processes the unpacking and packing of messages 
and is unrelated to communications control programs. 





}, Majer Program Block Diagrams 


(1) Keough Block Diagrams of System Call Component 


Figure 10 shows 411 the block diagrams of the system call processing 
prograa, 


(2) Rough Block Diagrams of the far end Interruption Processing Programs 


In interruption processing, the process begins from the general interrup- 
tion entrance and enters the interruption entrance of each equipment, then 
goes from the input and output programs of the far end equipment through 
the skip lists into the following programs. The skip lists are ranked 
under the interrupt statue words, oe S Se ee & Seep pees 
through F = 0, 1, 2, 3, of 4 states, Figure 11 shows the b 

for input interruption processing. 


in the input state, output interruption occurs because the returning 
character has reached the far end terminal and is processed as 

In the output of messages in F = 5, 7, 10, Li, 12 states, the responses 
after repeated transmissions during output or responses 4 after 
are processed in Fis, Fyyy, amd Pygg. Pigure 12 shows the block 
of positive and reverse response sequence processing. 

the block diagrams of output interruption processing. 
the block diagrams of turn-around processing. 
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(a) Block diagram of buffer zone processing 


Key: 
1. Request buffer zone 
2. Free linkage from buffer zone 
Access ~ beginning buffer zone ~ AC) 
3. Ghange of free linkage 
4. Release of buffer zone 


(Key continued on following page] 
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5. Link the released buffer zone with free buffer sone 

6. Revolution eall 

7. Off hook (message chain) 

8. Detach a message from the beginning chain of the message 
The firest address AC) 
CGhange the message chain 
Original message chain is empty, -1-AC, 

9. Revolution call 

10, On hook 

ll. Hook the beginning of the message onto the end of the 
corresponding chain and send the chain 

i2, The original chain is empty, send signal to terminal to output 














(b) Block diagram of input/output request sequence and message input / 
output processing 


1. Input ENQ sequence 
2. In input state, interrupt state reset, setting without substitution 
3. One unit of this terminal is 4 response unit, which accesses byte 
address tally, the tally is 2 
Main state word isBEAD 
4. BEAD connecting word - AC) 
Major call entrance ~ AC, 
Shut off interruption 
Transfer to ordinary queuing ENQUE 
5. Output ENQ sequence 
6. Set in output state 
Interrupt word F = 5 
7, Pill im BEAD word 
Tally 2 
Main BEAD byte address is already at AC 





(Key continued on following page) 
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5. input one line 
9. Interrupt word F is set at 1 
Maximum tally of line is message 
Maximum length is 176 
10, Fill in main BEAD word 
Its byte address is the requested buffer sone 
Bud x 2 already is at AC 
ll, Output one line 
12, Fill in main BEAD word 
Maximum output length 176 























Pigure 10, Block diagram of system call processing 


Key: 
1. Input BOT sequence 
2. 1/0 state begins blank, output of this terminal is not blank 
3. Yes 
4. Information is transmitted for output task 
Notice is given to input task not to disconnect 
5. 1/0 loop ends, LOEND 
6. Blank 
7. Interrupt F is set at 1 
Access by this terminal, set DCT unit 
Fill in return transmission character BOT EOT 
8. Fill in BEAD word and convert to priority queve PENOU 
9. Output BOT sequence 
10, Set 1/0 space 
Int«rrupt word F = 12 
BOT EOT as shared unit at this terminal 
Word tally set at 5 
ll. Fill in BEAD word 
. Covert to ordinary queve ENQUE 
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Key: 
l, 


2. 
3. 
4, 
56 
6. 
7. 
8. 
9. 
10, 


li. 
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(a) Processing of input inquiry interruption 


Access character. Request interruption 
Press BEAD character 

Character full 

No 

interrupt return 

Full 

Access input word is ENQ 


No 

Respond NAK 

Yes 

Respond character ACK 

Send information to input task 


F set at 1. Pill in auxilliary BEAD word. Send back character, 


which undergoes priority queuing PENQU 
1/0 loop ends, LOEND 
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(b) Processing of interruption at the beginning of input sequence 


l, 


16, 


Access character, Request interruption 

Character = EOT 

Yes 

3-F interrupt return 

No 

Character = ENQ 

Character = SOH 

Control character error 

Store character, clear circuit, start non-working timing 

Set F=2 

Temporary stop 

Yes temporary stop and temporary stop and cancel 

Not temporary stop 

Temporary stop and cancel 

Clear temporary stop. Flag temporary stop and cancel. Prepare 
to send back NAK 

Access responding information of last time. Prepare for sending 
back 

Prepare to send response temporary stop 

Fill in auxilliary BEAD word, Send response information 


Convert to priority queue PENQU 
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(c) Interruption processing of input message 


No 
Access character = FNQ 

Yes 

Character = ETB 

Character = EFX 

Request check and stored character return 
Clear timing unit etc 1l-F 

Send response NAK to far end terminal 
Send NAK information to input task 

1/0 loop ends 



































(4) GARRa* OnE 
(4d) Input check and interruption processing 


Stored character 1-F 
Yes temporary stop procedure 
No 





Yes 

Send temporary stop information to input task 

Error 

Error 

No error 

Send ACK to input task 

Send NAK to input task 

Fill in auxilliary BEAD and send corresponding informtion 
to far end terminal 

1/0 ends 
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(e) Interruption processing for input termination 


Figure 11. Block diagram of input interruption processing 


1. Access character is EOT 
2. Yes 
3. No. 
4. Send NAK to far end terminal 
Send command not to disconnect to input task 
5. 1/0 ends 


6. Send information to disconnect to input task 
7. 1/0 ends 
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(a) Reverse response sequence and output inquiry sequence 
(Key on following page] 
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Key: 


Key: 





Tally = 0 

Access character output 
Reduce 105 

Tally -~ 120 

Reduced operation 

Set F = 14 

Return 

Ie main BEAD return character 
Set no response and repeat inquiry times 
1/0 ends 

No 

F=6 is repeat inquiry 

Yes 

Convert to delete of BEAD 
Interrupt return 














(> AM RMBerN 
Sit: ERM MBER 


(b) Reverse repeat inquiry response sequence 
Figure 12. Positive and reverse response sequence 


Response after sending ENQ are ACK, NAK 

7-F sends information to output task 
Interrupt canceled 

Ineffective response 6-F 

Repeated inquiry times - 1 = 0 

Send ENA to far end terminal to enquire again 
Interrupt canceled 

Send breakdown information to output task 

No. 


47 





























() @HERLAX 


(a) Output of formal message 


Key: 
1. WNo 
2. Access character. Send character = ETB, ETX 
3. Yes 
4, Interruption canceled 
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(b) Output summary check 


Key: 
1. Access character output. Summary check set F=14, Return 
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(c) Termination of transmission of one group of message 


Key: 
1. Reduce 105 line (request to transmit) 
5-F 
Cancel one BEAD 
2. Main BEAD word 





3. Main 
4, Auxilliary 
5. 1/0 ends 
6. Interrupt return 
“ 
He | 
1 | Cre ee 
[eto — 
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(d) Waiting for response from terminal 


Figure 13. Block diagram of output interrupt processing 


Key: 
1. Output complete 1 
Reduce operation trigger set at 0 


2. Interrupt return 
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(a) Processing of first character that changes direction 


Key: 
1, The response information after system call WSB is EOT 
2. Yes 
3. No. 
4, l1+F is set at input interrupt state 
Send NAK to far end terminal 
Call up input task 
Send information to output task 
Do not disconnect 
5. Interrupt canceled 
6. 13+F 
Interrupt canceled 
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(b) Processing the second character that changes direction 


Figure 14, Block Diagram of processing of changes in direction. 
[Key on following page] 
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The above are block diagrams of programs related to communications 
procedures, The other block diagrams are not shown, 


li. Control Program for Data Exchange Between the Main Frame and the 
Front Commanications Processor 


The DJS-6 min frame computer lacks 4 more suitable supervising program, 
Moet of the unite at present use the ALGOL-60 two page compilation, Some 
use FORTRAN compilation. Therefore the software is insufficient and the 
processing capabilities are not strong. To start out from present 
conditions, revisions and supplements are added to the present software 
to adapt to the requirements of the network, The entire structural form 
of the ALGOL-60 two page compilation is kept. Only the parte concerned 
with supervision and service are rewritten--into 4 program subsidiary to 
the ALGOL-60 compilation program so that data exchange between the min 
frame and the front machine can be satisfied, 


1. Funetions 


Because operations must follow the procedures of ALOOL compilation entirely, 
and because the main frame regards the front machine only as a kind of 1/0 
equipment, therefore it completely controls data exchange. 


(1) Te adapt to far end terminal operations, 4 new interruption processing 
function has been added, 


(2) Information input control and processing functions: According to the 
needs of the compilation system, when 4 certain information is wanted, the 
type of the needed information is output to the front machine. This 
initiates the front aichine to input the corresponding information and 
processes it and recognizes it to satisfy the requirements of compilation. 


(3) Command processing function: According to requirements, several 
commands have been added to the original commnds., Commnds coming from 
the end terminale are channeled into “mn-mchine"” conversation and the 
related information is sent to the front mchine and processing of various 
commands is immediately carried out. 


(4) Information that needs to be output undergoes 4 change of codes, 
processing and write-up according to the requests of the end terminal 
and is then sent to the front mochine. 


(5) Retaining the functions of 411 original standard processes. 


After collating, the terminal machine now is completely equipped with the 
capabilities to use the various functions of ALGOL-60 of DJS-6 to carry 
out computations, At the same time, because the data exchange channel is 
connected to the front machine, not directly connected to the 1/0 equip- 
ment, the operation time is greatly shortened, The work efficiency of the 
min frame is elevated, 


>i 








és Strvueture 


The structure of the ALGOL=60 two-page compilation program of the DJ5-6 
computer ie basically retained, The original service program is deleted, 
and « few interruption processing program, the 1/0 and command processing 
program, and « standard processes program are newly written and put in 
place, Omly the structure of the newly compiled parts are explained in 
the following: 


(1) interruption processing 


The input and output equipment on the DJS-6 computer are masked (not 
necessary) to raise the utilization efficiency of the min frame mchine, 
Thies specifically processes data exchange interruption between the front 
mchine and the min frame, in input interruption, there is still the 
need to decide what type of input information it is and to channel it 


for corresponding interruption processing. After interruption processing, 
it is returned to the interrupt point. 


(2) Input/output processing and command processing 


An input type mark is set up according to the condition of program 
execution, Generally it is a “teletype ctype," this means it waits for 
the commend form, When the command is input, the commands are differen- 
tiated, Different commands are channeled into corresponding command 
processing programs, All types of work proceed according to the order 

and the content of the commands. if certain informetion is needed in the 
processing, an input type mark is given. This initiates the front mchine 
to input. Then che input is correspondingly processed, After one commad 
has been processed it waits for the next command, 


Output information undergoes character writeup, format processing and 
corresponding processing based on the output type--fixed point or 
floating point data, data control, format and the type of output equipment 
and actual conditions. Then it is flagged by 4 certain mrk and output 

to the front machine so that it can be directly output on the various 
terminal equipment, 


(3) Standard processes 


The various original standard processes have also been correspondingly 
treated so that the machine can be used normily and the structural 


composition remins unchanged. 





Cone Lusion 


At present, this network is stil! in an experimental stage. further 
practical applications are needed, The DJ5-150 computer as 4 front 
cotmm/;ications processor should be further perfected, it is entirely 
possible to use it a6 4 node mechine in 4 computer network, 


The photographs of this experimental system of 4 computer network are 
shown on Cover }, 
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APPLILD SCIENCES 


DJS-140 COMPUTER, ITS SOFTWARE INTRODUCED 


Shenyang ZHONGX IAOXING JISUANCJ1 (MINI-MICRO SYSTEMS) in Ghinese No 2, 
25 Apr 80 pp 12-18 


lArticle by Zhu Jisheng [2612 4949 3932) of the Beijing Computer Plant 
Wo 3: “The DJS-140 Computer and its Software") 


(Text) Abstract 


Thies article gives 4 relatively systematic introduction to the various 
systems software of the 140 computer, from the operating system, compu- 
tational language, service programs, to the characteristics and applica- 
tions of the various kinds of programs and program packages, It is 4 
general description of the 140 computer system for those who wish to 
understand the 140 computer system or those users who wish to purchase 
the computer, 


i. Srief Introduction to the Functions of the 140 Computer 


1. The 0JS+1460 computer is the first rank computer of the 100 series 
computers produced domestically 


it is one of the computers along with the 0JS-110, DJS-120, DJS-130 that 
comprise the 100 series computers. The 140 computer possesses the 
following characteristics: 


(1) Serialized design of products 


Serialization of products realizes standardization of command systems, 
program language, data format, character coding, interrupt system and 
channel interfaces, thus assuring upward compatibility of the series of 
products, The user can conveniently change or expand his own original 
system, 








(2) Lt possesses 4 omall size and has gultiple functions 


The system is suitable for medium and email size scientific and technolog- 
ical computations and also in an outstanding real time system which takes 
into consideration the ever increasing needs of controlling real time 

processes and data processing. Thus it has a wide range of applicability. 


(3) It possesses 4 high reliability 


Because of common design of the entire computer and its components and 
@utual progress, an entire set of TTL medium scale integrated circuits 
(totaling 14 kinds) has been developed, This has elevated the stability 
and reliability of the 140 machine, The degree of integration of the 
medium scale integrated circuit of the 140 computer is 4 to 10 times that 
of the emill scale integrated circuit of the 130 computer, The elevation 
of the degree of integration has also lessened the bulk of the main frame 
mchine and has mde it more convenient to debug and mintain the mchine. 


(4) The ratio between function and price of the system has been elevated 
because of the close combination of hardware and software design and 
unified design. for example, storage supervision and protective functions 
are realized by means of 4 combination of hardware and software. 


(5) The 140 computer possesses 4 building block structure 


internal storage, operational control, peripheral and software 411 possess 
a building block structure, For example, the system's smllest combination 
can include on the CPU main frame, 4 16K internal storage, 4 magnetic disk 
with an active head and a console typewriter, 4 paper tape input device 
(this is the smilest combination and the cost is only about 200,000 yuan). 
its largest system can include as many as 15 computers forming 4 multiple 
computer system, Each machine can be expanded to include 61 peripheral 
equipment, with 128K internal storage, and include 4 floating point compu- 
tation component, storage supervision and protective components. The 
system allows the user to form systems of different scales according to 
his own need. 





(6) lt possesses 4 rich and perfectly complete software system 


This takes into consideration the fact that small computers are oriented 
minly towards applications. The 140 computer does not insist on possess- 
ing the most advanced hardware but its asin purpose is to possess 4s many 
software systems 4s possible. 


2. Major Hardware Specifications 
Basic word length: 16 digits 
Basic commands: 22 


Basic expandable commands: multiplication, division, clearing A, and 11 
control commands 
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Selective expandable commands; M floating point commnds, and 10 commands 
for internal storage supervision and 


protective components, 
(1) The central processing unit CPU; 


it hae four lé-digit word length accumulators, two of which can be used as 
index registers, The 140 computer possesses the capability of affecting a 
data hannel request during the process of executing 4 command (the 130 
computer cannot), The longest waiting time is 1.5.4 8, To adapt to the 
needs of real time tasks, the system provides channel plus "1" and channel 
add functions to complete the tasks of probability statistics and accum- 
lation of physical quantities in real time, This will provide an important 
means for real time processing. The CPU includes automtic guies for 32 
cotmnds and components for re-start up after a power failure, Fixed point 
computations ( += x 4 ) average 500,000 to 700,000 times/second, 


(2) Floating point unit FRU: 


Thies is a selective component. it can perform single precision 32 digit 
(equivalent to effective numbers of 6 to 7 digits in the deciml system) 
and double precision 64 digit (equivalent to effective numbers of 14 to 
15 digits in the decimal system) float point — 1 computations. 
The numerical range is between 5.4 X 10°’? and «7.2 KX 10 5, The average 
speed of floating point computations is 30,000 to 50,000 times/second, 
At the same time, the FPU can also be connected to the min frame CPU 
serially or parallelled in operation. 


(3) Internal storage supervision and protective component MMPU: 


This is also 4 selective component, it is also called qultiple channel 
program component. It can expand the internal storage of addresses of 
the main frame from 32K words to 128K words. This provides the hardware 
basis for gultiple channel program operations, In this way the logical 
addresses of the user operation is changed to actual addresses and the 
internal storage is supervised by the page (one page = 1024 words). At 
the same time, to assure the reliable operation of qultiple channel 
programs, it also provides various error checking and protective functions, 
whis means it can check odd-even errors of the internal storage, it has 
the protective function of closed writing, it can check the addresses, 
inquire cross boundary errors, inquire address inquiry errors and prevent 
usere from directly using peripheral equipment. 


(4) Main storage unit: it uses a triple three-line current coincidence 
mignetic core storage unit (the size of the magnetic core is 0.56 am x 
0.33 am x 0.15 am). it also uses an 8K word biock board structure with 
mximum internal storage capacity of 128% words, The storage cycle is 
1.3 to 1.6 4 &. 








(5) Peripheral equipment 


It uses the input and output bus and standard peripheral interface, It 

has a l6-level hardware interrupt priority selection system, At the same 
time the software can change the priority levels of interruption of each 
equipment, Slow speed character (input and output) equipment uses program 
interruption. High speed magnetic disks and magnetic types use data 
channels for direct access of internal storage to transmit data. The bus 
has 61 kinds of equipment codes for the user to equip it with various kinds 
of peripheral equipment and expand the command system, The 140 computer 
has the following accessories: Loadable and unloadable 14-inch active 
head mignetic disks with a capacity of 5 MB and a speed of revolution of 
2400 revolutions/minute, vacuum integration band box or pendulum type half- 
inch magnetic type device, 8-unit console typewriter and character display, 
paper tape input device and puncher, 80 or 132 line printer, numerical 
plotter, real time clock and a converter capable of being equipped for 
asynchronous multiple path communications with 64 terminals, 
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Figure 1. Hardware system of the 140 computer 


1, Input, output bus 
2. Paper tape input device 
3. (Two machines) 
4, Paper tape puncher (Two machines) 
5. Real time clock 
6. Active head mgnetic disks (may be as many as 8) 
7,8. Character display 
9, Main frame CPU 
Augomatic guide 
Lost power start 
(Key continued on following page] 


57 

















10, Teletypewriter 

Li. Line printer (may be two) 

12, Simulated world plotter (Two) 

13. Internal storage bus 

14, Maximum 16 boards (128K) 

15. Fixed head magnetic disk, maximum 16 

17, Total 4 unites 

18. Asynchronous multiple path converter (total 64 lines) 
i9. Kiekette decks (may be as many as 16 units) 
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Table 1. Various Software of the 140 Computer 
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3. 


3. 


6. 


7. 


Software system of the 140 computer 
Operating system 

MRDOS real time magnetic disk operations sytem for internal 
mgnhetic tape supervision components 
RDOS real time magnetic disk operating system 
XRTOS real time operating system 

SOS independent operating system 
Operations supervision programs 

CLI keyboard command explanatory program 
BATCH processing program 

This program can only be used when input is punch cards 
Computational Languages 

Expanded assembly 

Macroassembly program 

Single user basic BASIC 

Time shared BASIC 

Expanded single user BASIC 

Expanded multiple user BASIC 

Real time FORTRAN IV 

Real time PORTRAN V 

Expanded ALGOL-60 

Service programs 

DEB Il error checking program 

IDEB IV error checking program 

Original document editing program 
Octonary editing program 

Stored documents editing program 
Magnetic disk editing program 

Duplicate paper tape program 

Floating load program 

Program storage packages 


Floating point explanatory program package 
PORTRAN operations program storage 


DATA PLOT data plotting processing program package 

Buffer input and output program package BFPKG (in the following 
it is backup) 

Scientific computations program packages NSPI NSPII 

Discrete Fourier Transform DFT 

Checking and diagnostic programs 


ll. Software of the 140 Computer 


The 140 computer is equipped with a multiple operations sytem, computa- 
tional languages and service programs, These include SOS, XRTOS, RDOS, 
MRDOS operational systems, floating assembly, mcroassembly, expanded 
ALGOL-60, expanded BASIC, real time FORTRAN IV, real time FORTRAN V 
computational languages and error checks, various editing programs, pro- 
gram storage and program package. See Table 1, 
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The various kinds of software all have an explanation booket stored on 
paper type, Magnetic type and magnetic disks, forming a complete sof cware 
system for the 1460 computer, 


|, Operational System 


The four operational systems of the 140 computer, S05, XRTOS, RDOS, and 
MRDOS are all upward compatible, The SOS system possesses a simple and 
easy-.osuse characteristic, It is actually only a slow speed 1/0 basic 
equipment supervision program, It can control and supervise the teletype 
(it ineludes TTR, TTP, TTL and TTO equipment) paper tape input devic 

line printer, card mchine, puncher and plotter as the six basic peripheral 
equipment. One important aspect is that it can be connected to the various 
computational languages of the system and possesses the capability of 
supervising these basic equipment using such languages as expanded BASIC, 
12K basic FORTRAN IV and ALGOL-60, The resulting commands generated by 
these languages are given in the form of call commands of the SOS system 
of symbol assembly commands. Actually this connects the various languages 
with SOS, the assembly program and the floating assembly program to form a 
software system under the control and supervision of SOS. The SOS system 
also expands the supervision of the magnetic tape device and provides the 
user the ability to use the magnetic tape device and system's document 
storage. This has improved the efficiency of the system and has provided 
conveniences to the users. 


The XRTOS operational system is a permanent and internally stored high 
speed general purpose real time and miltiple task system. Consideration 
has been given to satisfying the needs of various users and the most 
fundamental and necessary functions of the majority of users have been 
designed into the system, Therefore, its structure is simple yet strongly 
adaptive, It is very easy to use it as the basis for writing various types 
of specialized system software, (1) The XRTOS system has realized the 
supervision of input and output from many types of 1/0 equipment (including 
supervision of basic 1/0 equipment, QTY qultiple path communications con- 
verter and magnetic tape and magnetic disks), and possesses the function of 
utilizing the 1/0 equipment to call up documents. (2) It has provided a 
multiple task system, (3) It is structurally speaking a modular XRTOS 
system and is a complete and permanently and internally stored program. 

[t possesses a repeated entry structure, (4) Consideration has been given 
to the high speed responses to special interrupt requests required in real 
time tasks, The system also provides a high priority processing interface 
for the user, (5) The computational languages supported by the system 
are real time FORTRAN IV, expanded BASIC and ALGOL~60, 


An important operational system of the 140 computer is RDOS, the real time 
multiple task magnetic disk operational system for two-track operations. 
It includes all functions of the XRTOS and SOS operational systems. It 
also has additional functions of multiple user masking, foreground and 
background processing, magnetic plate partition and sharing processes, 





document supervision and operations processing, high speed bullering of 
input and output of peripheral equipment, exchange and linking processes, 
and pseudo-olf line processing, 


The so-called two-track operation is simultaneously allowing the storage 
in the internal storage of two different user operation programs (sepa- 
rately called the foreground operation and background operation), These 
two operations can operate simultaneously and cow ete for the CPU, For 
example, the foreground operation can process rea. time multiple tasks 
While the background can process operational programs that do not have a 
strong demand for real time, For data coumunications of two-track opera- 
tions, the system provides means for the transmission of data via a special 
communications zone between the foreground and the background programs, 
In addition, both the foreground and the background programs can invoke 
the mgnetic disks for documents and the directory. 


The RDOS system provides the user with a real time multiple task system, 
including the establishment of each task, parallel processing of multiple 
tasks and calls, communication between tasks, competition, synchronous 
operations, information exchange and tsk delays, and supervision of the 
real time clock, 


To effectively utilize the various equipment resources of the system, the 
system has set up various systems procedures (CPU procedures, procedures 
of each peripheral equipment, foreground and background operations proce- 
dures and pseudo-off line procedures) to realize parallel processing 
between the main frame and peripheral equipment and among the peripheral 
equipment, The introduction of the pseudo-off line procedure in RDOS has 
changed the output of the slow speed character equipment into a reading 
and writing procedure of high speed channel equipment. It useg the 
mgnetic plate as its output buffer, thus elevating the operating effi- 
ciency of the system, 


The RDOS document system provides the user with split level supervision 
(first level region, second level region and sub-directory) and various 
access schemes (line scheme, sequence scheme, random scheme), and three 
kinds of document structures (continuous documents, random documents and 
serial documents), The system also regards all peripheral equipment as 
documents. In this way, the use of simple document reading and writing 
commands is sufficient to execute input and output on the equipment. 

The system provides continuous inquiry of the subdivisions of the magnetic 
disk, the sub-directory and documents, document sharing and document 
protection. This has created a convenient condition for the user to 
independently use the documents in the magnetic disks (each user can use 
his own subdivision end sub-directory) and for the users to use certain 
public documents in che system together, These functions of the document 
system strongly support the operating system, 








The system provides user masking and exchange Linking techniques for the 
user in an effort to expand the storage capacity of the 140 computer, 

RDOS allows a maximum of 128 masked regions, Each masked region can have 

\ mximum of 256 masks. The system provides the user with convenient user 
masking commands and call meking comman.s, The user masks are suitable 
for use in multiple task systems, Each task can share the same masked 
document, Exchange enables one to write into the magnetic disk the program 
information in the internal storage in document form. The program to be 
called is read into the internal storage from the magnetic disk, The con- 
trol is turned over to the calling program, When the execution of the 
called program is complete, it is returned to the original call program 
via the return command, This can be viewed in a broad sense as a revolution 
and return, RODOS allows the exchange and return at a maximum of five 
levels, Linking and exchange are different, Here, it can be understood 

as 4 jump in the broad sense. This is because it does not need to retain 
the program informtion and thus linking is not limited to the number of 
layers. With the exchange, linking and masking processes, the RDOS system 
greatly expands the storage capacity of the 140 computer, The 140 computer 
placed in front of the user is a virtual computer with an unlimited virtual 
storage space, They have solved the conflict of running a relatively 

large program on a machine with a relatively small storage. 


RDOS has also designed an interactive conversational chain disk command 
language--operational control language. It supervises controls and calls 
the various resources of the computer, its own operating program and 
document information using the keyboard commands via the control console 
typewriter or the character display. The mchine, via corresponding output 
equipment (mainly the output equipment of the console) responds to the 
condition of execution of the commands keyed by the user or provides certain 
informtion required by the commands, That language is the boundary surface 
between the RDOS and user using the console as the medium, 


To assure the reliability of the real time system, the RDOS system has 
designed the major service means necessary for the operation of two com- 
puter systems, such as the means for switch-over between two machines 
(this is, to switch the operating system from the erred machine via the 
master clock to another computer for continued operation), synchronization 
and communication between two machines and the sharing of magnetic disk 
documents by two machines. With these means, the user can establish their 
own functions for duplex and dual machine operations or dual machine and 
dual processing according to the requirements of the actual task and 
actual conditions, The dual machine system of the RDOS system is based 
upon the consideration of connecting the hardware of two machines of the 
same model of the 140 computer. Therefore it does not require any changes 
in any piece of hardware of the main frame, Only a dual machine hardware 
needs to be attached to the original system, Thus a user having one 140 
computer can easily expand his system into a dual machine system, At the 
same time, the software also takes into consideration the common use of 
the dual machine operating system and the single machine operating system, 








The system uses the operating method of the dual machine and dual operating 
system, and it does not use one operating system to supervise the operation 
of the dual machines, Thus the serial character and the building bloc 

character of the hardware and the software of che 140 computer are assured, 


The RDOS system supervises the various system processing software and 
service programs, They expand the single user, the multiple user BASIC, 
real time FORTRAN IV, and real time FORTRAN V languages, ALGOL-60, the 
programs that check errors, original text editing, octonary editing d 
the storage document editing programs, All of these software form . 
complete set of RDOS software system, 


The highly modular structure of the RDOS system provides the user. a 

the ability to expand from the smallest system of one 128K mgnetic disk, 

a 12K internal storage and one teletype to a complex system of 8 active 
disks and 16 fixed disks with large peripheral storage as a backup storage, 
This type of versatile building block structure makes it possible for the 
user to compose his own operating system according to his own need and the 
amount of his actual equipment and the original system can be expanded 
anytime and anywhere, The same user can even be permitted to form several 
operating systems of different users and can switch over to any one system 
at anytime, 


The 140 computer has been equipped with another important operating 
system, the MRDOS system, This is a system that cannot be equipped on 
the other models of the 100 series computers, It is a real time mltiple 
task magnetic disk operation system capable of two-track operations with 
storage supervision and protection. It imcludes all the functions and 
characteristics of the RDOS systems, and expands the function of super- 
vision and protection of the storage, The MRDOS system is completely 
oriented towards the multiple program environment. We know multiple 
channel programs are designed as a software technique to elevate the rate 
of utilization of a system, At the same time it also makes a higher 
demand upon hardware resources, The first demand is that a larger storage 
space is needed to store the multiple channel operating programs. The 
RDOS system only provides 32K internal storage space and it cannot solve 
this problem, The storage supervision and protection components under 
the supervision of the MRDOS system expands the internal storage of the 
main frame of 32K to 128K. Each operational program is provided with a 
32K storage space, 


To assure the safe and reliable operation of each operation, the system 
provides storage protection for each operation. 


To prevent certain important programs or data from being accidentally 
invoked and destroyed during user operations, the system provides the 
function of closed writing page. The programs in storage can be read 
but cannot be written, This also provides the condition for the common 
use of certain stored data or programs for mltiple tasks. 
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The MRDOS also provides the function of checking errors of user operations, 
intermediate addresses and wrong inquiries (a continuous inquiry of an 
intermediate address over 16 times is regarded ag a dead loop), and block 
assigned 1/0 equipment, This is to prevent the user from directly using 
the 1/0 commands of these equipment to make inquiries, and check on any 
odd-even checking error in the internal storage, 


To enable the data channels and the main frame to operate simultaneously 
unde: the component of storage supervision and protection, the system has 
provided separately for them a data channel map and a CPU address map, 
These two maps can simultaneously provide the function of address change 
tor channel inquiries and main frame inquiries of the internal storage, 


(the MRDOS system has an even greater advantage than the RDOS system. It 
provides supervision and call functions for each channel of operation to 
facilitate operation, In the MRDOS system, the user can establish sepa- 
rately two keyboard command languages: the foreground keyboard command 
language and the background keyboard command language, in this way the 
foreground and background users can simultaneously operate their own 
operations under the control o: their own keyboard command languages. 

For example, when the foreground keyboard commands are given in FORTRAN 
for miltiple task compilation operations, the background can simultaneously 
give keyboard commands for compilation operations using the mltiple user 
expanded BASIC system, unlike RDOS in which two-track operations can be 
run only under the control of one keyboard command language. This actually 
changes one 140 computer into two 140 computers. Two users can siml- 
taneously via two control console typewriters or character displays give 
keyboard commands to use two virtual 140 computers each having 32K of 
internal storage, If each channel operation is a multiple task system 
or a multiple user BASIC system, then each virtual computer becomes a 
virtual computer or terminal possessing many parallel processing capabil- 
ities. It can be said that the MRDOS system is a system possessing the 
greatest rate of utilization of system resources and greatest rate of 
system operation among the machines in the 100 series. 


The operating system changes the 140 bare computer with only 22 commands 
into a virtual computer having an operational system with much stronger 
functions and with many more commands by providing the user with various 
system commands. The instructions and commands of each operating system 
provided to the user for use are listed below: 
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Table 2, Comparison of the various operating systems of the 140 computer 


» Machioe commande 
. Task . commands 

). Systems commends 
. Keyboard commands 
» Total 


The functions of each operating system are different. The demands upon the 
equipment are aleo different, The SOS system requires 4K words of internal 
storage for operation, The XRTOS requires at least 8K words of internal 
storage and a teletypewriter and real time clock, The smllest combination 
of hardware for the RDOS is 12K words of internal storage, 128K-word 
Magnetic disk and a teletypewriter, The MRUOS requires at least 16k words 
of internal storage, 128K-word magnetic disk, a teletyperwiter and storage 
supervision and protective components (MMPU)., Therefore, when the system 
combination has the MMPU and the magnetic disks, the MRDOS system can be 
operated, When the system is not equipped with MMPU but is equipped with 
disks, it can operate the RDOS system, When it is not equipped with 
Mignetic disks, it can operate the XRTOS or the SOS systems. 


2. Language System 


The 140 computer is equipped with computational languages including BASIC, 
FORTRAN and ALGOL-60, 


BASIC includes single user basic BASIC, time shared BASIC and expanded 
BASIC. Basic BASIC is the simplest interactive conversational Language. 
it possesses simple keyboard commands and statements that facilitate 
computation and operation (they can be input on the keyboard), 


The functionally perfect expanded BASIC system includes all functions of 
basic BASIC and time shared BASIC. Its mijor expanded functions are: 


(1) It greatly increases keyboard commands, especially supervising 
commands of operation, input/output commnds for documents and directory 
supervision commnds, These facilitate use by the users. 
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) |t expands the functions of basic slalemens, sueh ae switching 

\tementese and call assembly statements, it increases the statements for 
trix computation and @atrix input and output that facilitate data 
processing, statements for serial computation for characters and statements 
‘or sutematic seleetion of the format for the output printer, 


(}) txpanded BDASLC provides 4 strong capability for time shared process- 
ifg, it ie @ BASLOC system that can be used by ae @any ae 32 local and 
distant Cerminal users sigultaneously, This fully develops the operating 
efficieney of the @ain Crame and aleo facilitates use by users, Each user 
yelievee he is continuouley using the computer solely and he can disregard 
the presence of other users, 


he expanded BASIC system is modular in structure, Lt can be composed 
into DASLC systems of different scales aceording to need, This includes 
the single user expanded BASIC, qultiple user expanded BASIC and the 
@ultiple user expanded BASIC that uses the internal storage alternately 
(thie syetem requires a fixed head @agnetic disk), At the same time, the 
expanded BASIC system can be combined with the several operating systems 
above and different BASIC systems can be operated under the support of 
each operating system (above), 


Syntactic analysie of the explanatory system of expanded BASIC uses the 
etate matrix @ethod, The entire BASIC grammar has 209 states processed 
uniformly by one state analysis program, 


the system uses cyclic time sharing of a4 time slice to carry out time 
sharing supervision for each terminal user, Each time slice is 160 ms, 
in thie way, «© better response time can be realized, 


The tunetion of the ti@e shared BASIC system is berween those of the 
expanded and the basic. The expanded BASIC system becomes the time shared 
BASIC system when the input and output of documents, directory supervision 
and automtic selection of output format functions are eliminated, At 
present, ti@e shared BASIC has been basically replaced by expanded BASIC, 


FORTRAN IV and PORTRAN V language 


These two FORTRAN Languages under the control of RDOS and MRDOS of the 140 
computer both possess 4 real time gultiple task system, They also include 
all the standard text regulations of ANSI FORTRAN of 1966, and have expanded 
these somewhat, including double precision real number, complex number and 
mixed computations, complete real time qultiple task systems and supervi- 
sion systems for each peripheral equipment, magnetic disk directory and 
documents. They also possess the ability to combine with the assembly 
language, further elevating the operating efficiency of the system, Real 
time FORTRAN \ not only strengthens the basic functions of FORTRAN state- 
ments but also uses many @eans to better the quality of the object program 
so that the quality of compilation is comparable to the assembly prograa. 


bh 














its compilation program improves processing of FORTRAN statements and 
between statements, such 46 one time compilation of the same expression 
for multiple use, and removal of expressions that are not affected by 
eyelic variables in a eyele, Cycles and expressions are i@proved in 
processing, FORTRAN V has become the major computational language being 
veed on the 140 computer, Its operation requires at least 4OK words of 
Min storage (operating under MRDOS), and magnetic disks, @agnetic tape 
and « floating point unit (FPU), PORTRAN V uses parallel operation of 
the | PU and the main frame CPU giving ite object language the character- 
istic of parallel operations, and thus elevating the operating efficiency 
of the prograa, 


The expanded ALLUL-60 computational language hase the following major 
expanded functions; 


(lL) Lt expands the line variations of the characters, digital operation 
and character line operation and their basic functions, It also expands 
computations of complex numbers and @ultiple precision data computations, 
Multiple computation can handle 4 maxiaum of 15 machine words, assuring the 
effective value of 60 digits in the decimal system. 


(2) Lt provides fumetions for the establishment, deletion ‘nd editing of 
documents and such functions of free format reading and writing of routine 
1/0 programs, random reading and writing and formet output, 


3}, Assembly Programs and Service Programs 


the 140 computer possesses a floating assembly program and 4 mcroassembly 
program, The tloating assembly program assembles a floating object pro- 
gram, it can combine the load program with other programs and store chem 
in the internal storage at any position, The floating assembly program 
also provides mutual use of variables, names and constants between differ- 
ent program segments. in addition, it also has various condition 
assembly statements for the user's debugging programs. 


The maicroassembly program further expands the following functions on the 
basis of the floating assembly. 


(lL) Computation of expressions possesses priority order. 
(2) Certain sections of the program can be repeatedly assembled. 


(3) It imereases mcrodefinition, The user can sét up a section of a 
program which is repeatedly used and which possesses a certain function 
as the macrodefinition of some variable parameters. Then it can be 
called at will within one’s own program (macro call), This greatly 
expands the functions of the assembly progran, 











he original Cext editing program, the oetonary editing program and the 
stored document editing program separately provide the functions of editing, 
proceseifg, combining and revising ASCI| source documents, octonary object 
docu@ente and stored documents, 


‘Nhe debugging and error checking program of the 140 computer has two kinds 
of error cheeking routines; One is the symbol error checking routine [i! 
that allows interruption and the other is the error checking program that 
does not allow interruption, They provide interrupt points for the user 
to debug his own program and functions for the selective printing of some 
informtion, revision of information and executive functions to supervise 
and control user programs via specially assigned instructions and data 
search functions. 


Loading program provides connection and loading of each program, It can 
load several floating binary documents and stored documents to form 
retained documents that are executable, User masks can also be created 
using the loading program, 


The above assembly programs and service programs can all operate under 
various operating systems, The following two service programs are 
provided in the absolute binary form and can be used independently. 


Duplicate paper tape program can duplicate any type of binary paper tape 
and check the accuracy of new duplicate paper tape, 


Magnetic disk editing programs can be used to directly revise or restore 
certain information in the magnetic disk directory, and thus restore 
mignetic disk documents that have not been destroyed, 


4, Oheeking and Diagnostic Programs 


fo coordinate with the debugging and maintenance of hardware, the 140 
computer is equipped with various kinds of checking and diagnostic pro- 
grams, These programs can help the debugging personnel search for break- 
downs and conduct mistaken positioning accurate to the component that has 
broken down. The checking and diagnostic programs of the 140 computer 
includes: The CPU logic diagnostic program, arithmetic checking program, 
multiplication and division components checking program, the internal 
storage checking programs I, LI, III, basic peripheral e,uipment checking 
program, comprehensive practice checking program, power source, power 
failure and start-up and restart-up checking program, teletypewriter 
checking program, paper tape input device checking program, paper tape 
pumiaer checking program, character display checking program, numerical 
plotter checking program, wide line printer checking program, real time 
clock checking program, internal storage supervision and protection 
components checking program, QTY multiple path device checking progran, 
floating point computation components checking program, active head 
magnetic disk logic diagnostic program, active head magnetic disk 











reliability checking program, fixed head magnetic disk logic diagnostic 
program, (ixed head reliability checking program, Miniature Magnetic Cape 
device logic diagnostic program, miniature @agnetic tape device reliability 
checking program and miltiple 1/0 equipment reliability checking program, 


iil, Program Storage and Program Package 


The 140 computer has been equipped with the floating point explanatory 
program, FORTRAN operating program storage and data plotting process 
program package (DATA PLOT), and preparations are underway to equip it 
with other kinds of applicable software and program packages. 


1, Floating point explanatory program package 


it provides the capability of various operations and computations requiring 
floating point numbers via software in cases where a floating point compu- 
tational unit (FPU) is not available, 


2. FORTRAN operation program storage 


It provides a complete set of subroutines for the various data forme of 
FORTRAN, the multiple computations of character strings and the multiple 
task systems used by documents, equipment and directories, 


3, Data plot processing program package 


it provides a series of standard subroutines for the system to use the 
plotter for plotting coordinates, origins and lines, 


4, Buffer Input/output Program Package 


It provides for the use of the buffer processing method to raise the L/o 
equipment's processing efficiency, The various types of switch-on 
commands, reading and writing commands and switch-off commands provided by 
that program package can replace the commands for reading and writing 
documents in RDOA and MRDOS, and they provide a higher processing speed. 


5. Seientific Calculations Program Package I, I! 


This is a standard subroutine for frequently used computational methods 
in many scientific, technological and engineering calculations, The NSPI 
includes 10 standard routines for all kinds of matrix computations, ordi- 
nary differential equations, numerical differentiation, and numerical 
integration, NSPII includes 12 routines for multiple regressive analysis, 
correlative analysis and various statistical analysis programs. 
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6. Uleerete fourter Transform (FT) 


‘hie Le 4 data processing method (requently used in seientific and techno- 
logical computations, This program package provides the subroutine for 
thie methed of computation via software, 


i\\, Applications of the DJS+1460 Computer 


The (15160 computer is 4 emall sized, multi-functional, general purpose 
electronic digital computer, Lt is suitable for applications in various 
real Cil@e process controls and medium and emll sized scientific and 
technological computations, 


1. Real Time Process Control 


fo adapt to the needs of real time processing, the 140 computer has been 
designed with a real time clock with various time frequencies and data 
channel response capabilities during the course of executing commands. 

the channel plus "L" and the channel plus functions of the 140 computer 
have provided important means ‘or performing probability and statistical 
computations during data collection in the course of real time processing. 
All software of the 140 computer are oriented towards real time application 
systems, such as real time FORTRAN and real time operational systems. The 
140 computer can be equipped with DA and AD converters and a procedural 
input/output system which can monitor, control and supervise production 
procedures, 


’, Setentific and technological computations 


The floating point component of the 140 computer can perform computations 
involving effective numbers of 14 to 15 digits in the decimal system, 
This basically satisfies the requirements of ordinary engineering, scien- 
tific and technological computations, The 140 computer also provides 

the user with several computational languages which are more frequently 
used, such as BASIC, ALGOL-60 and FORTRAN, The scope of the software 
systems for the 140 computer is not large but is representative. There- 
fore, they are suitable for educational use by various higher educational 
institutions to establish computer centers, At present, many teaching 
miterials of the computer majors of the science and engineering departments 
throughout the nation's educational system have been written according to 
the software of the various systems of the 100 series computers, 


3, Oata Processing. 


fhe large capacity magnetic disks and magnetic tape storage systems of the 
140 computer has become the medium for storing large amounts of data and 
documents. The documents system and its related programs can collect, 
store, transmit, classify and output various kinds of data, The system 
can also provide supervision programs and software package corresponding 
to asynchronous multiplex devices and far end terminal users to realize 
real time or time shared supervision for the user of the terminal 
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4, Vlagrammatic Processing 


The 1460 computer is equipped with graphic output equipment such as the 
digital plotter and the corresponding software (such as DIAT PLOT program 
package), The 160 computer can process many kinds of graphs, 


5. Multiple Computer Systems and Networks 


The 140 computer is equipped with a machine-machine bus drive which can 
provide dual machine and duplex functions of dual machine and dual process- 
ing functions between two 140 computers, The two computers can operate 
independently while using one magnetic disk together, This is a setup in 
which two machines share the magnetic disk and whereby the two machines 
can communicate with each other between programs, When one computer breaks 
down, the other backup computer takes over the operations and continues 
the work. The two machines may also share the burden of the work and 
operate as dual processors, All of these can elevate the reliability of 
the system or expand the processing capabilities of the system, The 
communications converter for a aultiple computer system of the 140 computer 
can connect and communicate among as many as 15 computers, forming a 
multiple computer system, The 140 computer can also be equipped with 
special interface and corresponding program packages for linking with 
computers of the IBM series, This makes it easy for one 140 computer to 
expand into a multiple computer system or be linked to a computer network, 


At present, the 1460 computer is being manufactured in batches by the 
Beijing Computer Plant No 3, Jinzhou Radio Plant No 2 and the Liaoyuan 
Radio Plant No 3, 
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APPLIED SCLENCES 


CHINES CHARACTER LNPUT METHODS 


Shenyang ZHONGY IAOXING JISUANJI (MINI-MICRO SYSTEMS] in Chinese No 2, 
25 Apr 80 pp 61-69) 


[Article by Jin Hufan [6855 5706 5400] of the ‘henyang Computer Institute 
ef the Chinese Academy of Sciences; 


(vexc)] At present, the electronic computer is being widely used in 
various sectors of the national economy, It has even expanded from 
traditional numerical information processing to non-numerical informtion 
processing. Especially in the Chinese character information processing 
systems, there is an urgent need to use the computer for direct processing 
of Chinese character information, Therefore, the development of a kind of 
simple and reliable, high speed Chinese character input device has become 
a very important topic for the Chinese character informtion processing 
system, 


Foreign nations have begun the study of Chinese character input devices 
relatively early and have developed various types of Chinese character 
input devices, Especially in Japan, the application of this type of 
devices is wide, Based on the working principles, Chinese character input 
devices can be generally divided into two kinds: One kind is to send 

codes representing the characters (recognized by the aumber of digits and 
design of the character) into the information processing system, The other 
type does not involve recognition of codes, Only the information on the 
diagrammatic form of the character is sent into the information processing 
system for recognition. Table 1 shows the types of Chinese character 

input devices, In the table, the keyboard entry type and the positional 
type of imput belong to the first category. Character form recognition 
belongs to the second category. In the following, these methods of Chinese 
character input are separately introduced, 


[. Keyboard Entry of Chinese Characters 


Like numerical and alphabetic systems, keyboard entry of Chinese characters 
is still regarded as the basic method at present in Chinese character 
information processing systems. There are generally two types: One is the 
full keyboard type and the other is the ordinary keyboard type, 
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lL. The Full Keyboard Type Chinese Character input 


This method is to represent all the characters needed directly on a charac- 
ter board (ordinarily between 2,300 and 3,000 characters), it has a history 
of over 20 years of being used for long distance communications by newspaper 
agencies and automatic movable type casting, At present it still occupies 
the leading position, Although the structures of the devices are not the 
same, the working principle isa very easily grasped, There are three types 

of structures: (1) ordinary typewriter structure; (2) an assembly of 625 
keys on a board, each key represents four characters, each character is 
selected by a shifting system of two foot pedals each with two shifts; 

(3) an assembly of 192 character keys on the board, each key selected by 

the right hand :epresents from 12 to 16 Chinese characters, and the left 
hand operates 12 to 16 keys. 


The above devices mostly use the typewriter keyboard to punch two rows of 
codes (12 to 16 digits) on a paper tape to represent each character, Some 
also use punch cards with 80 columns and punch holes in two columns to 
represent the characters, The character codes are generated in two ways: 


(1) One is to use movable types like those on an ordinary typewriter. 

A design representing the character codes is placed at a certain position 
on the movable type. Between the time the Chinese character is entered and 
printed, an optical method is used to read that Chinese character's code, 
Table 1 shows the movable type and the code used by the FACOM 6805A Chinese 
character punch card machine, 


it can be seen from the diagram that the code is composed of 30 mrks, 
Line 4 represents the command to begin, the remaining lines represent 
the code, each line's fifth row a, to es is the odd-even checking digit. 
The light ray that reflects the code moves along with the movable type 
from lime a to lime b, ., lime c,,,,,, etc, taking each line as a unit, 
and separately shines through each into a light receiving component 
consisting of five light sensitive semiconductors. 


(2) Another way is to use strip codes, According to the machinery used, 
there are two types: One uses paper tape and the other uses punch card, 
The working principles of the two types are the same, both consist of a 
typewriter and a strip code reader, The paper tape strip code typewriter 
can be understood as a kind of ordinary Chinese typewriter, only it uses 
specially made lead type. On the face of each lead type, there is a strip 
code which is cast onto the face when the lead type is being cast. The 
operator presses the key, and the strip code and the Chinese character 
simultaneously print onto an 8 unit standard paper tape, The strip code 
is read by the machine, The Chinese character is read by min. The strip 
code of each Chinese character or symbol consists of 17 digits, it is 
read from left to right. The first digit is the initiating code and is 
always "1." The second to the eighth digits are the X codes, representing 
the page, The ninth digit is the odd-even checking code of the page code, 
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The tenth to the loth digits are the Y codes, representing the address on 
the page, the 17th digit is the odd-even checking code of the address code, 
tach Chinese character is composed of 14 digits, Therefore the greatest 
number of codes is 2! © 16386 Chinese characters, But in actual applica- 
tions, the ordinary keyboard hag 2849 lead types, the rest of the Chinese 
characters are placed in backup plates and are taken out only when they 
are to be used, The strip code is converted into telegraphic codes by a 
reader (device), The signal is then input into computer after it is 
punched onto a card by the puncher, 


in the full keyboard type Chinese character input device, a rational 
method of arranging the characters must be used to assure rapid and error- 
less selection of Chinese characters, Generally, two kinds of character 
arrangements are used: One arranges them in phonetic or standard order 
(if there are no phouwetic characters or when they are not clear, they can 
be arranged according to standard order), The other is to arrange them 
by radicals, In actual applications, the frequency of occurrence of the 
characters and frequently used phrases should be taken into consideration, 


2. Ordinary Keyboard Type Chinese Character Input 


it uses an ordinary European language typewriter's 46 keys to input the 
numerous Chinese characters, Although the keys used are few in number, 
there are many problems in realizing input. Some methods are still being 
tested and some are still being theoretically discussed, Their future 

is hard to judge. This method has the following types. 


(Ll) Chinese character input by strokes 


This is a method of using a keyboard with keys representing strokes that 
compose the Chinese character, It inputs Chinese characters by combining 
several strokes typed a number of times, This method of using strokes to 
compose the Chinese character according to the order of the strokes is 
called the Sinotype method, proposed by Caldwell of MIT in the United 
States, Diagram 2 illustrates this method of usin; strokes of Chinese 
characters as elements and their keyboard, Using keys of strokes to 

input Chinese characters is not as convenient as using sounds oi Chinese 
characters, Figure 3 shows a comparison between the amounts of information 
of strokes and the phonetic method, 


it can be seen from the figure that when using the phonetic method, all of 
the Chinese characters can be identified by four entries (2166 characters) 
while using the strokes, the average number of entries is 7. Japan mostly 
uses the phonetic method to identify Chinese characters (kanji) for Chinese 
character input, There are at most 7 kinds of phonetic methods to repre- 
sent Chinese characters, One sound corresponds to several Chinese charac- 
ters, i.,e., there are many homophones. Thus an auxiliary information 
method is used to reduce the number of characters with the same sound but 
with different meanings. Japan's Kyoto University has developed a kind of 
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auxiliary intormtion method which codes the forms of the characters, 


j 


Figure & shows an example of coding of the form of 4 character, 


in addition, Japan also uses 4 Kana-Kanji Cransformation method to realize 
Chinese character input, entering the Kanji into the information processing 
device by way of a Kana typewriter keyboard and the information processing 
device transforms them back to Kanji, 





Ri RPFRANR 
NAR 12 
. “ee * “:Ex3 
102 PORLS 
“ees 8H KIS 
2 ~ 27 R17 
i? 6 
* —V 
Hewes 
ĩ 
I 
— ———— 
— — ARE 
idem UTTTTT atti. 
; 2d-ecutyaram 
PaAn 


Table 1, Chinese Character Input Classifications 


Key: 
1. Chinese character input installations 
2. Keyboard type 
3, Full key type 
4, Ordinary keys 
5. Position indicator type 
6. Electronic pen contact input 
?. Grid board type input 
8. Character from recognition 
9, Printed Chinese character recognition 
10. Handwritten Chinese character recognition 
Ll. Voice recognition 
12. Typewriter type 19, Layer images combination 
13. 625 Keys method 
14, 192 keys 20, Right decision and coincidence 
15. Drawing with electronic pen method 
16. Symbols 21. Handwritten Chinese character 
17, Letter representation recognition 
18. Projected image frequency 22. Real time handwritten Chinese 


spectrum method character recognition 
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Figure 1, FACOM 6805A movable type and code design 


Key: 
1. Word 
2. Code design 
3. Row 


V9 i) bed Ud be) bd C9 0 7) Gd 0D I 
MIWA OUAoOBB 
NMIGOOOBOwa 
U7} t) Le) ) (a) &) (ed ee ee 
{ pwoTOGk APM J 


— —— 


2 Sinotype #8 


Figure 2, Sinotype keyboard 
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Figure 3, Comparison of the amount of information for strokes 
and phonetic entries 


1. Accumlated information amount (digits) 
2. Phonetic order keyed entry 

3. Keyed entry by strokes 

4. Number of entries required 


(2) Symbol Codes for Chinese Character Input 


This is a method of using numerical codes or several Kana syllabaries as 
symbol codes to represent Chinese characters, These symbols are combined 
to compose the Chinese characters, An ordinary letter and numerical input 
device or a Katakana input device can be used to enter them into an 
information processor, and according to need, code transformation can be 
realized in the information processor, The shortcoming of this method is 
that many entries on the keyboard ere required, and an input medium with 
a large storage capacity is required, What is required is a simple and 
regular representation which can be easily graspec. There are the follow- 
ing types of methods to realize Chinese character input, 


(@) Numerical Coding Method 


Our nation has used this method for telegraphic systems. Numerical 
combinations are used to transmit Chinese characters. Because this 
requires looking up the codes in a dictionary, it is not practical. 

There is another type of "four corner numerical codes" similar to those 
used in dictionaries. The shape of the four corners of the Chinese 
characters is divided into ten types designated by the numerical codes 

O to 9 in the order of upper left, upper right, lower left and lower right. 











the corresponding numbers are wreitten together and then a oneedigit nuaber 
is added tor recognition, Thus a Chinese character is represented by a 
vdigit decimal number, Figure 5 shows an example of a numerical code for 
a Chinese character using the four corner numbering method, Here it is 
possible to have the same code represent different Chinese characters, In 
this case, the Chinese characters with the same code must be displayed on 
the screen (CRT) and then a choice is made, 


Usine the four corner numbering method allows the addition of other charac- 
ters without changing the rules, Compared to the methods of using English 

letters and of numerical search, the four corner numbering method is faster 
by 1.7 times on the average, 


Q RAINPUT Method 


This is a kind of Chinese character input device developed on the basics 
of the high speed Chinese character input (high speed typewriter) invented 
by Japan's Kawakami in an effort to raise the input speed, The high speed 
device is based on the pronunciation of the Chinese characters, The sound 
of the Chinese characters is represented by Kana syllabary and entered as 
input. Since this involves processing homophones, the speed is still 
relatively slow. The RAINPUT method uses 48 keys in special arrangement. 
Any two of these keys can be combined to represent one Chinese character, 
a total of 48° © 2304 characters, If a shifting (shift) operation is 
executed, the number of Chinese characters can be increased by two times, 
4 times and 8 times, Diagram 6 shows the Chinese character keyboard of 
the RALINPUT method, 


The Chinese character keyboard can be arranged either by radicals or 
phonetically to facilitate the operator to memorize the position of the 
Chinese characters, The RAINPUT method is no exception and there must be 
a regular method of memorization, The speed of selecting the characters 
is much faster than that from a Chinese character keyboard, Its speed 

can generally reach 120 to 180 characters/minute, 2 to 3 times faster than 
using a Chinese character keyboard, A skilled operator can input between 
20,000 and 25,000 characters in 4 hours in a day's work, 
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Figure 6, RALNPUT keyboard arrangement 


\ 
( 4 PLAWRITER Method 


“ile method was invented by Professor Yamada Naoyu of the theoretical 
mthemctics department of Tokyo University. The method uses a keyboard of 
}} keys, Two Kana syllabaries represent one kanji and two entries are 
required to input one kanji, a total of 1089 kanji characters, among them 
there are only 500 Chinese characters. The speed is slightly faster than 
the RALNPUT method, Figure 7 shows the keyboard, and Figure 5 shows the 
tructure of the system which has already been developed, The shortcoming 
is that it can input only a few Chinese characters, limited to the Chinese 
characters used in daily business and information processing. 


mput by Letter Representation 


This is the keyboard punch card aichine SCK-4600 developed by the Japanese 


minufacturer Xinxing Manufacturers, It uses an English typewriter keyboard, 
he letter key ind the kevboard aré¢ separate, Figure 9 shows the irrange- 


nent of the keyboard consisting of 468 letter keys and function keys. They 
ine livide into two kev zones, Fach key zone isa tomped by 6x 4&2 246 
character Keys, he character representations correspond to the keyboard, 
tructure of the character representations is shown in Figure 10, 
oe the diagram that the character representations are 
int r groups designated RR, AKL, LR, LL. ach group is further 
i« int ‘ naracter mes. ach zone consist ir ok & Mmracters, 
‘ hat ter Ke ird, rr nds ¢t the left n perating Key ne 
e keyboard, orrespond the right ind operating key zone of th 
th wiracter representations LAR. LL, , RL and the iett 
t ind op@rations of the keyboard, 2306 letters can be »roduced 
be entered the Ke ird for Unines haracter input. w 
ire required | mput one inese character. When further expansion 
the | 7 it tilized, “pared ¢ the RAILNi method, 
* 
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Fiwure 9. SCK*6000 keyboard arrangement 
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Thi : teethod a ~~ th | iat J Ke vboard Lur J ni iy ’ \ see : } ;’* tha 2 a ind i< itor 
to tndicate the character on a board to realize Chinese character Laput. 
it has two types: one is by contact and the other is by block movement, 


(Ll) ‘en ontact Input 


This consists ot a square board 25 to 150 centimeters in dimension, n 
the board are grids in which the Chinese characters are represented (it 
my be @ data board) and a pen, When the pen touches the character board, 

| indicating the position of the character is transmitted to the 
mputer tor recognition, 


' ‘Livin 


the pen is an electronic pen consisting of conductors, There are als 
oho ts ensitive pens, mic rophoni< pens and Mpnetic pens, 


he pen and the character board at present use the following methods to 
receive signals: static coupling, sound waves, suriace impedance, 
electromenet i sensing and surface wave sensing. For example, the 

ACOM 65/785C pen type Chinese character input device uses static capacitor 
coupling. \ table on the character board contains several thousand 
hinese characters, kana syllabaries, katakana syllabaries, letters, 
number ind symbols. There are 64 along the horizontal direction (X axis 
ind 48 along the vertical direction (t axis), a total of 30/72 characters, 
sylilabaries and symbols, 


When the pen which is connected to the high speed input impedan voltage 
magnifier touches the character board, an equivalent electrical capacitances 
i in etween the insulating layers between che pen ind the \ or i) 
electrode, he working principle is illustrated in Figure 12, When an 

@ ie se ii p Lac volt we? is ipp lied to the ivi electr ce, the puls« 
pasa through electrical capacitance couplii ind reaches the til t the 
pen. he pen’'s magnifier proceeds with aagnification the current). 
Regular an rderly delayed pulses applied siqultane ly to the ind 
electrodes Willi, t thi time. cause a phas: Gi erentiais eLwee { 

ienmail dere tec bt the pen at the basic atandat rTVWA Ll. : } ‘ 


tterential indicates the position of the pen, ‘4 Lerentiai 











Nn é een trom the diagram Chat Seneath each equate CoONCaAlLAifiy a 
waracter on the Chinese character board is an emitting diode, When the 
photoelectric pen touches the horisontal emitting diode of the character 


© imput, all the emitting diodes on the board begin high speed emission 


me mm An rader, When the scan of the diodes reach the diode being 

ched y the pen, the pen detects the electrical signal and sends it to 
the addr computing device and the signal is converted to a Chinese 

ira r code, Then the code is sent to the bugger register, This can 
' .oplayed om the monitor and also can be stored in the box type magnetic 


nother type that utilizes the principles of electromagnetic 
emeitivity tor ideographic input, This device uses a magnetic pen and 

ling tormat based on the Gray code, A data board is composed of 
Manetic coils, the magnetic pen detects a position and generates 

nt and polarity of a certain inductive electric potential, Lts 

teristics are; L) The output is basically a numerical code, 

iG-out i tast and it is not attected by noise, (3) The input 
handwritten form and a hard copy can be obtained, This type o! 


in ed tor real time handwritten input systems tor Chines< 
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Figure 13, Lllustrated principle of the emitting diode devic: 


ACY $: 

lL. Chinese character board 8. Monitor 
2. Han ¥. Butter storage 
), Emitting diode 10, Box type magnetic tape 
+. rive circuit ll. Chinese character diagram 
»» Address tally device 12. Chinese character code 
6. Photoelectric pen signal 13, Chinese character code 
i. Chinese character code 

) Block Movement Type L[nput 


This method is to separate the character board and the ideographic board 
that detects positional signals of the characters, The positions on the 
character board and the positions on the idevgraphic board correspond t< 
eact ther. hey are connected by a mechanical magnification and mini- 
irization device, Figure 14 shows a holographic Ghinese character input 
levice. It consists of a character board composed of three characte 


Lroups ind a fh logr aphix cod board. ich chat acter ,roup is art imgec is 

b Matrix OF J. & GS haracters, Each character square is 4 millimeters. 
e holographi code board is al x 1 millimeter microhologram of 32 x 3. 

naracters arranged iff 4 Tatrix,. Mmey correspone t the position OF eacn 

haracter on the character board, Each square is represented by a binary 
‘ iv a its. 


pnotosensitive pen pass throueh the magnification and miniaturization 








mh 10 pholosensitive semiconducters and thus a LO-digit character code tis 
given, The codes of the character board and the positional codes of the 
characters are combined in the control circuits and output as a Le-digit 
character code, lta advantages are; inexpensive in price, convenient to 
change the character codes, only a change in the holographic code board is 
required, the arrangement of the characters can be chosen at will, and the 
char ter board can be mintaturized, 


fo i've processing of special words such as place names and personal names, 
i Chinese character dictionary input device is installed, When an "outside 
character" is to be input, a search through a dictionary is a common method 


used, A .eanner with handle scans the strip coded book of Chinese charac- 
ters, The operation is simple, the OKI KANJI CODE ENTRY-200 can have a 
maximum capacity of 16384 characters, 


l. hinese Character Recognition 


\ ible 2 shows, there are many input forms for Chinese character recog- 
nition, In general, the specific definition of Chinese character recogni- 
tion reters to the three forms Listed first in the table. But when need 
is considered, the most ideal input form is machine-linked handwritten 
hinese character recognition, but this is very difficult to implement. 

\t present, recognition techniques are limited to single printed Chinese 
characters, 


Recognition of printed Chinese characters is much more difficult than 
numerical recognition, First, there are many characters to be recognized, 
ibout 2000, Theretore the character forms are very complex and the amount 
f intormation is very large, For example, if a Chinese character is 
represented by 4 48 x 48 grid, then to represent 2000 characters, 5 x 10° 
digits of information are needed, about 500 times the amount of information 
needed to recognize Chinese characters numerically. Second, in Chinese 
haracter recognition, the problem of “outside characters” exist. "Outside 
miracters” refer to those characters not included in the device itseit., 


Pt ing of “outside characters" can only be solved by considering the 
t ture t the entire system, This is a very troubiesome problem. At 
1 ent, achievements have only been made in the recoenition of 2000 single 
prints hinese characters. In the tollowing, several methods of Chines<« 
i re gnition currentl being used are introduced, 
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Figure 14, Chinese character input device using holographic techniques 


Key: 
1. Character board 
Character selection area 
‘1, Indicator 
+. Character group 
»» Magnification and miniaturization device 
6, Character group pickup device 
Character group code 
*. Selected character translation signal 
%. Handls 
10, Autofocus 
ll, Photopen 
has ontrol circuit 
i3. haracter position 
14. Character code 
| Pe Code 
16. Secondary Light 
L/ ondary Light 
is. cosensitiy semiconductor array 
l\¥Y. Holographic code board 
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fable 2, Classification of recognition of the forms of Chinese characters 


Aev: 
1, Original information form 
Handwritten Chinese characters 

. Real time handwritten Chinese characters 
+, Printed Chinese characters 

» Real time printed Chinese characters 

6. Kana Kanji conversion 

» Necessity 

5. Large 

), Small 
LU. Medium 


lL, Degree ot difficulty 
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ire 15, Projected image of the characted qu 








L, ha wthod of Chinese Character Recognition yY A PFOJ@cLeG Maye 
rrequencey Spectrum 


\ projected image means the integration of an image of a character in the 


ind directions, Figure 15 shows a two dimensional grid diagram and 
projected image of the Chinese character "qu," 


i 


ro jected distribution is characterized by the fact that a two dimensional 
character torm's one dimensional projection can preserve the form of the 
original character, Therefore it can be used for the recognition of singie 
printed Chinese characters, 


Let the torm ot the character be defined as: 


O (blank) 
P(L,}) 3 66660000 640 
lL (character) 


where L, } * PYITITITILITILIELITTLTTT 1RX&0 


Then the horizontal distribution of the projection can be defined as 


21) > — Pb Bdeccccccccecceecees) 


the perpendicular distribution of the projection can be expressed by the 
form in (2), 


this method can recognize up to 99,4 percent of printed Chinese characters 
of bold type in a 30 x 30 grid. But the projection produces a positional 
shite and the compressible amount of information is small. To improve 
this, an oscillating amplitude frequency spectrum is used to generate the 
projected image, This method involves computing the absolute valves of 
the Fourier transform of the projected image, It is characterized by the 
fact that the projected image is not distorted by changes in the position 
of the character, and because the image undergoes frequency spectral 


amalysis, the composition of the frequency can be effectively selected Co 
eliminate the effects of noise, 

he compressible amount of information can reach about 1/1 f the 
original form and the percentage of recognition can reach abdov 

percent. his is higher than the method of recognitior 

imag he major shortcoming is that it is not sensiti Oo 

variat ns in line width. For this, a kind « oplementar r en 
spectrum 1 ised, sesides h izontal ma verti iLrections, ul 


other directions t projection are 1d it 








he tructure of the system of the method of projected images using a 
trequency spectrum is illustrated in Figure Lo, Because the amount o! 
storage of standard torms is reduced, a small computer with a magnetic 
irum can be used to pertorm @achine linked real time experiments, The 
mputer is connected to a device tor character information detection by 
.iser scan, this system can read size 4 type tace printed Chinese 
characters, The recognition speed can reach one character per second, 
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Figure lo. The diagram of the structure of the 
system of the projected image 
frequency spectrum method 


Laser scan character detector 
° mall mputer (29K words) 
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Figure 1/7. Block diagram of the layer image combination method 


Key: 
l. Alternate types reduce 6. Third layer 
2. Design's size 7, Fourth layer 
s. Input 8, Partial output 
4, First layer 9, Result of recognition 


es Second layer 


2. The Method of Layer Combination 


fo raise the speed of Chinese character recognition, the amount of informa- 
tion of the Chinese character image must be compressed, But the result 
will reduce precision of recognition. To solve the conflict between speed 
and precision, a method of layer image combination is used, as illustrated 
im Figure 17. it classifies the characters and recognizes them in four 
stages. The number of characters reduces as the number of layers increases 
but the amount of information increases as the number of layers increases, 
This means, precision of recognition is raised as the number of layers 
imcreases while the number of characters to be recognized reduces, 
Generally speaking, the amount of information to be processed by the 
computer is ere itly reduced, 


The advantage of this method of combining images t ditterent layers are: 
] t can elevate the etticien of recognition of Chine characters. 
The ability to resist interference by noi i increased ind a higher 
reliability is tained, jecause the computation of the image does 
not rely upon the particular characteristics of characters, standard- 








chnayl ter, we represenCalion oO Hiness« 
Lave! is alread been ed in the recognition of HNandwrit- 
‘ Ltrs maracte 9 
rcor ; are: ich layer must have a standardized recogni- 
ttern. (2) Because it has only a two dimensional processing 
ipa ALLY, Lf immot be used for one dimensional processing. nis means 
t ersatility. For this, the method ot layer image combination o! 
tregq icy zones (HPMF) is used, It requires a two dimensional Fourter 
t ra and mplex number and vector correlator, rhe percentage of 
mh recognition in an experiment of 1550 Chinese characters 
Tag rinted type tace was U percent and the percentage of rejection was 


U9 percent, These indicate that a level for practical application has 
een reached, But, because the unknoWm input at che beginning requires a 
ty limensional Fourier transform, this has presented difficulties for 
irdware, in addition, the quality of the printed character for input 

t be strictly regular. Figure 18 shows the structural system of 


ri nition of handwritten regular script of Chinese characters, It 
nsists of a detection device, a small computer, a joint processor and 
ntroller as a system with tour sub-systems. 

ection device consists of a processing component and an “eye” for 
haracteristics, After the processing component completes 
refinement” of the character and abstracts the detection points, the 
mponent abstracts the torm, The small computer has a word length 

iwits, t is an intermal storage capacity ofr SK, Lt completes 
Llowing in the recognition process: l Composition of a prelimi- 

nat sign and a sub-design. 2) It computes the maximum given suit- 

ibil cides the content of the character, 3) It decides the 


letected and the undetected parts of the form of the 
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2, Heeognition by “Correct” Decision and Co parison 


This method started out a8 4 method of recognition of words and numbere, 
Al present it hae been applied in the recognition of Chinese characters, 


The method iavolves recognition of 4 given input in unknown diagrammatic 
form and computer decision to decide Mich of two categories a Chinese 
character would belong to, The rules are as follows: 


if A,B represent two eategories, then 411 “eorrect” forms (A,8) can be 
decided by the function written as 


Yo - A,B xP 


it decides the unknown diagrammatic form X as belonging to A or 8 oF is 
unrecognizable (Pp ). 


if for all categories 8 # A and B is established as 


LD hea 
/ ae 





then the decision ie KX =A 


Making the "correct" decision is not affected by other categories, and 
this point is especially important. For example, in deciding on (A,B) 

im 4 se.ies of paired categories (A,B), (A.C), (AyD) , the 
decision is not affected by the categories © - 2. For this, 4 “competitive 
elimina.ion method" shown in F e 19 ie used. For example, to recognize 
the characters “wen” and “jian,” the common radical “men” quest first be 
elimina ed. On this basis, consideration is given to the coincidence of 
the remining parts and their correlation is computed and thus 4 precise 
determination is obtained. This kind of processing procedure is rela- 
tively simple. All that is needed is to add some processing steps on the 
basis o the correlation method, 


Japan uses this “correct" decision method to recognize 500 taught Chinese 
characters of more than 9 strokes. Sixteen type faces were chosen for 
each chiracter, totalling 8,000 character types for the experiment. The 
results yielded 4 rejection rate of 0.1 percent and 4 gwistaken recognition 
rate of 0 percent. 
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Figure 18, Block diagram of the structure of the recognition system 
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Figure 19. An example of the competitive elimination method of 
determination 
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4, Wandwritten Chinese Character Recognition 


(1) Machine linked handwritten Chinese character recognition 


This ie 4 method of using real time recognition processing to complete 
Chinese character input via a dot coordinates input device that inputs 
Chinese characters written on it with an electronic pen, Recognition of 
handwritten Chinese characters utilizes line segments of strokes as the 
wait for structural amalysis, It is based on the signals generated when 
the tip of the pen points upwards or downwards during the handwriting 
process, These signals are separated and the strokes that compose the 
Chinese character are abstracted, Then the machine decides Wether the 
stroke is 4 basic stroke, and recognizes the character by determining the 
whit number of strokes and the characteristics strokes (compound strokes), 
If there are several versions of a character, the final character is 
determined by detecting the position of the basic strokes, the order, the 
relative positions and the characteristic “decisive branched network" of 
each character based on ordering and combination. 


There are many types of basic strokes being used, Table 3 shows one 
example of the basic strokes used in the recognition of handwritten Chinese 
characters, its major shortcoming is the pen must be attached to the 
terminal equipment of the diagrammatic board and therefore it is not 
suitable for massive information input, but, because it can directly 
reflect the results of recognition, it is suitable for correcting the 
recognized characters, and it is 4 powerful means of man-machine communi - 
cation, This method has already been used in the editing and correction 

of original drafts, 
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Table 3, Basic strokes of Chinese characters 


1, Codes 
2, Simple strokes 


3, Compound strokes 
4, Stroke lines 


The key to machine linked real time recognition of handwritten Chinese 
characters is that it has developed a kind of simple ideographic character 
input device with a high resolution, ‘.e., 4 design board and a computer 
dictionary. The data based d‘agrammatic input device developed recently 
upon the principle of electromagnetic induction has already been used in 
the handwritten Chinese character input device. This method enables one 
to recognize the 952 characters including all of the 881 taught Chinese 
characters (in the Japanese language) and katakana syllabaries. The 
percentage of recognition reached over 90 percent. 


(2) Recognition of Chinese characters of handwritten type face 
Recognition of Chinese characters of handwritten type face uses the B85 


method and the layer representation method. These two methods all use 
regular script characters, Massive amount of data processing is needed, 














therefore the time for recognition processing is very long, Im addition, 
it is difficult to unify the various handwritten type faces of different 
people, At present, recognition of handwritten Chinese characters has 
become a problem that urgently requires solution, 


5. Votee Recognition 


The development of voice input devices has been rather rapid. At present, 
the simulated vocal band structure is used, It only recognizes the voice 
of certain designated individuals and predetermined simple phrases. in 

the United States, this has been applied to toys. in our nation at present, 
the machines can recognize 400 short phrases and the percentage of recogni- 
tion reaches 99,7 percent, approaching practicality. But to recognize the 
speech of ordinary people and to use voice recognition as an input for 
Chinese character information processing systems will require great efforts. 


IV, Cone lusion 


Foreign nations have been conducting research in Chinese character input 
devices for many years, At present, various kinds of devices have been 
developed, Our nation is presently conducting research in Chinese charac- 
ter information processing systems. A Chinese character composition 
processing system has already been developed. Besides the various kinds 
of problems encountered in the structure of the Chinese character input 
device itself, there are also the following problems in actual applica-io 
tions: 


(1) "Outside character" processing. Processing of “outside” characters 
via keyboard or character board often requires the use of numerical code 
tables of these outside characters, in addition, various types of 
composite diagrammat‘'c methods are used, 


(2) Errors and their correction in Chinese character input are rather 
complex, in the keyboard input device, generally the errors are pin- 
pointed by viewing the display or the monitor of the typewriter and then 
handled, The difficulty in Chinese character recognition and revision 
processing is great and needs to be further perfected. 


(3, Standardization of Chinese characters mus be soived. At present, 
various types and variety make it difficult for Chinese character input. 
General purpose devices which are suitable for input of Chinese characters 
of any specification must be produced and thir is not an easy task and at 
least it is impossible at present. 


(4) Standardization of coding of Chinese characters must be solved. for 
the needs of the users, it is necessary to standardize Chinese character 
codes. 
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APPLIED SCIENCES 


FOOD COMPANY USES SOLAR ENERGY TO SAVE COAL 
Beijing GUANGMING RIBAO in Chinese 19 Jun 80 p | 
[Photo Caption] 


This is a tracking type solar energy water heater developed by the Food 
Service Company of Linxiang County, Hunan. The apparatus can automatically 
track the rising and setting of the sun, constantly keeping the heat col- 
lection surface aimed at the sun for maximum absorption of the sun's 
energy. The heat collection surface is composed of two units with a total 
area of 6.75 square meters. On a clear day with 10 hours of sunshine at an 
average of approximately 20°C, it can produce 900 kg of hot water from 
40°-60°, thus saving 25 kg of coal daily. 





CSO: 4008 
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LIFE SCIENCES 


PLIGHT OF GUANGDONG CANCER VICTIMS REVEALED 
Guangzhou NANFANG RIBAO in Chinese 12 May 80 p 1 


[Article by He Yunteng [0149 6663 7506]. reporter of this paper and cor- 
respondents Sun Konghua [1327 1313 5478) and Feng Liuxieng [7458 9497 
4382): "Solution Demanded for Difficulties in Treatment for Guandong 
Cancer Victims" ] 


[Text] Cancer is a common disease that severely endangers people's health 
and lives. In recent years, the frequency of occurrence of cancer keeps 
increasing in our province. According to statistics provided by the 
agencies concerned, the number of cancer cases in our province is about 
1.28 per 1,000 total population; each year there are between 60,000 and 
70,000 cancer victims. In recent years in our province, deaths due to 
cancer have exceeded the total number of deaths from 17 contagious diseases 
combined; it is the number one cause of all deaths resulting from disease. 


For a long time, however, the treatment and hospitalization of cancer 
patients have become a big problem. 


The only tumor hospital in our province was founded in 1964, owing to the 
concern of Comrade Tao Zhu and the Guangdong Provincial Committee. In 

the early years of the founding of the hospital, the technology and equip- 
ment of the Tumor Hospital ranked third in the nation. The reputation 

of the hospital was very good, and tumor victims from a dozen provinces 

and municipalities came here for treatment. In the early 1970's, when 

the Tumor Hospital became an affiliated teaching hospital for Zhong Shan 
Medical School, conditions of the hospital became limited, and the hospital 
gradually fell behind those in many sister provinces with respect to size, 
equipment, and technology. 


Today, many provinces and municipalities with a smalier population than 
our province have established tumor hospitals with more than 500 beds, 

and in nearly 10 provinces and municipalities the hospitals are equipped 
with advanced radiotherapy equipment of the 1970's--linear electron ac- 
celerators. One prefecture in Henan Province boasts of eight Cobalt-60 
machines. Yet the two Cobalt-60 machines at the Tumor Hospital in Guangzhou 


100 











were purchased in 1957 and 1970. These two machines often break down; 
sometimes, poisonous mereury leakage occurs, thereby affecting the health 
of hospital personnel. Several years ago, with the approval of leading 
comrades on the Provincial Committee, the Tumor Hospital bought an elec= 
tronic induction accelerator made in our country. But construction work 
for the housing of the accelerator ceased after 4 years, before it was 
completed. To date the accelerator is etill lying there for a long sleep, 
and certain machine parts and electronic materials have deteriorated. 


uangdong is an area with a high frequency rate of nose and throat cancer. 
Research on nose and throat cancer is an emphasized scientific research 
item which the state has assigned to our province. The medical staff of 
the Tumor Hospital have accomplished much in this regard, having twice 
presented their results to international cancer prevention conferences. 
Judging by the level of therapeutic techniques at the hospital, if nose 
and throat cancer patients in early stages are given early treatment, their 
rate of survival for more than 5 years can reach more than 80 percent. 
At the present time, the major treatment for nose and throat cancer is 
radiotherapy. Owing to the outdated equipment at the Tumor Hospital and 
the frequent breakdown of the machines, however, the hospital is unable 
to meet the needs of numerous patients, despite the efforts of the staff 
of the radiology department, who work continuously for more than 10 hours 
daily in three shifts. The patients often have to wait for months for 
their turn for radiotherapy, with the result that they miss the optimal 
time for treatment, and their condition proceeds from the first stage to 
the second and third stages. 


Patients who request in-hospital care face even greater difficulties. 
There are only 120 reguiar beds in the Tumor Hospital. In order to take 
in more patients, the hospital goes to extremes to add makeshift beds, 

but that merely increases the number of beds to 360. Since the added beds 
are not in regular allotment, the personnel and material supply for these 
beds do not receive the needed replenishment. At present, general detec- 
tion of tumor cases has been extended to the entire province. Cancer 
victims found through general detection all come to Guangzhou for treat- 
ment, but they often are unable to find hospital beds. Because of the 

age of the equipment and the scarcity of beds, the rate of admission of 
nose and throat cancer patients to the Tumor Hospital has decreased to 

40 percent, compared with 66 percent in the past. Unable to get admitted 
to the hospital, some patients roam the streets, some sleep on the floors 
in the hospital's hallways, and some even live in shacks built near the 
entrance to the hospital. Pressed for a solution, the medical staff has 
resorted to moving some patients to Hunan and Guangxi provinces for treat- 
ment. Since last November the hospital has referred nearly 100 cancer 
patients to out-of-province facilities for treatment. 


Do the leading authorities fail to understand the situation? Are the 
health departments unwilling to resolve such urgent probiems of tumor 
care? Not at all! It is hard to believe that the key issue turns out 
to be the administrative organization. Currently, tumor hospitals in every 
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province and every municipality in the country (Guangdong and Shanghai 
excepted) are all under the direct control of local health departments. 
Because Zhong Shan Medical School is under the direct leadership of the 
Central Health Department, the Tumor Hospital, being a teaching hospital, 
is limited in terme of personnel, beds, equipment and budget. It is said 
that concerned provincial authorities once tried to untangle the Tumor 
Hospital's probleme regarding bede, equipmert anu funds, but could do 
nothing because of the unresolved organizational situation. Furthermore, 
the Tusor Hospital's superiors consider that, as a teaching hospital, 

120 beds are sufficient and cannot be increased. ‘''th regard to the prob- 
lem of the Tumor Hospital, the provincial health authorities have pro- 
posed a solution: Based on the existing facilities at the Tumor Hospital, 
the provincial government will provide funds to increase the number of 
beds, supplement and renovate the equipment, enlarge the staff, install 
dual leadership, convert the Tumor Hospital into a provincial center for 
tumor prevention, ‘cientific research, and personnel training, and allow 
Zhong Shan Medical School to retain the Tumor Hospital as a base for 
teaching and research. But some of Zhong Shan Medical School's top offi- 
cials deem that the shortcomings of dual leadership outweigh the advan- 
tages. They want to maintain the status quo and only wish to receive 
committed support in terms of personnel and funds from the provincial 
government. 


Thus, some leaders talk a lot, walk a lot, and argue on paper a lot without 
solving the organizational problem. We appeal to the leading comrades of 
concerned agencies; get out of your offices, listen closely to the cries 
of cancer victims, speed up the solving of problems related to the suf- 
fering of the masses, and do a very good deed for the masses! 


9640 
cSO: 4008 
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LIFE SCLENCES 


"HUNDRED FLOWERS' OF RESFARCH METHODS URGED 


Luda XINLI XUEBAO [ACTA PSYCHOLOGICA SINICA: JOURNAL OF PSYCHOLOGY 
in Chinese No 1, Feb 80 


[Article by Wang Jisheng [3769 2817 4141) of the Fsychology Institute of 
the Chinese Academy of Sciences: "Fundamental Theory and Methodology of 
Our Nation's Psychology"=-From the practice of our nation's psychology 
over the past 30 years) 


{Text} Our nation's psychology has already gone through a difficult course 
of development of 30 years since the founding of the nation. Now, we are 
reviewing the experiences and lessons learned during these 30 years of 
development of our nation's psychology based on the view that practice is 
the only standard to examine truth. This has become an important subject 
of study in the modernization of our nation's psychology. 


I 


Wilhelm Wundt established his psychology laboratory at Leipzig in 1979 and 
thus ushered in the era of modern psychology. It has been exactly 100 
years now. The history of 100 years of practice of modern psychology has 
shown that different schools of psychology have been produced by different 
viewpoints concerning the basic theory of psychology. For example, 
functional psychology advocates that psychological activity is the means 
in which organic animals adapt to their environment. The effectiveness 

of adaptation is the nature of psychological phenomena. Behavioral 
psychology further advocates that psychology study only behavior. Recently, 
Soviet psychology has regarded the unity of consciousness and activity as 
one of the basic principles of understanding the true nature of psychology. 
The activity theory proposed by (Leongdev) already has become the unique 
subject of the (Leongdev) school of thought. 


Most of the comrades of our nation's psychology circles have followed the 
dialectic materialism of Marxism as a guide, and have regarded the theory 
that psychological states are fv tions of the brain and the reflection of 
objective realization as the fur ental theoretical view in understanding 
the true nature of psychology an ieveloping psychology to serve socialist 
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work. The author believes this is the theoretical foundation which must 

be upheld in developing our own path of development of our nation's pay- 
chology. We must expose the patterns of paychological activity. We must 
atudy the material nature and mechanism of psychological activity and also 
the dependence and effects of psychoiogical activities upon social practice. 
The two are dialectically unified, not mechanically added to each other. 


But in implementing this fundamental thevretical view of psychology, two 
digressions have occurred: an inclination of psychology to become bio- 


logical in nature, and an inclination of psychology to become sociological 
in nature, 


The inclination of psychology to become biological in nature is the result 
of unilateral emphasis on the study of so-called physiological mechanisms 
of psychology and a neglect or negation of the dependence and the important 
effect of psychology upon social practice. For example, such emphasis has 
resulted in an attempt to use some concepts of physiology of higher nervous 
activities to directly explain complex psychological phenomena, an attempt 
to use so-called establishment of a fixed pattern of movements to explain 
all emotions in human Life, including moral feelings and class feelings. 


The true nature of the inclination of psychology to become biological in 
nature is the reduction theory of psychology. In the various forms of 
movement of material objects, higher forms of movement include lower forms 
of movement. But higher forms of movement cannot be reduced to lower forms 
of movement. Otherwise this would be a negation of the basic fact of world 
development. Psychological activity, as a higher form of material movement 
includes such lower forms of movement as physiological activity. But the 
former cannot be reduced to the latter. The reduction theory of modern 
psychology, whether it is a hidden theory of reduction or a publicized 
theory of reduction, attempts to understand man's psychological states as 
physiochemical or physiological processes. It belives psychological 
studies of man can be conducted and replaced by objective physiology. It 
attempts vo explain the occurrence and the nature of man's psychological 
states from the point of view of physiology and even physics and chemistry, 
while negating the special characteristics of the psychological nature of 
man. They do not understand that human psychology is not only inseparable 
from the higher nervous system in physiological development but also is 
inseparable from all aspects of social development. And the two are mixed 
together. 


An important factor that caused the inclination of our nation's psychology 
to become biological in nature was the dogmatism of following behaviorist 
psychology and Paviov's theories. Paviov's theories about higher nervous 
activities have a definite and active historical significance in the 
materialist discussion of the material nature of psychological activities. 

In 1950. after the joint conference on Pavlovian physiology was held jointly 
by the Soviet Academy of Sciences and the Soviet Academy of Medical Sciences, 
some scholars attempted to include without distinction all objects of psy- 
chology in the physiology of higher nervous activities as the only form of 
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study of human psychology. This view of making paychology become biological 
in nature in fact would mean the elimination of psychology. This exerted 

a very devastating effect during the early period of development of paychology 
in new China. At the time, China's paychological circles proposed establishing 
psychology on the foundations of Marxism and Pavlovian theory, and avvocated 
Pavlovian theory as the important natural science foundation of dial “tle 
materialist psychology and the use of Pavlovian theory to reform psychu.vogy 
under the guidance of Marxism-leninism. These advocacies are undoubtedly 
correct in emphasizing Marxism to guide psychology. But unilateral exagera- 
tion of the importance of Pavlovian theory in psychology and elevating it 

to the same level as Marxism were the roots of the inclination of psychology 
to become biological in nature--a phenomenon that occurred during the 
beginning period of development of new China's psychology. 


On the road of development toward modernization of our nation's psychology, 
psychology has absorbed its nutrients from modern natural sciences. Some 
have relentlessly drawn upon new theories, new concepts, new methods, and 
new techneques of natural science. All of these have imporvant and active 
significance in scientifically exposing the nature of psychology. We should 
take modern scientific techniques such as biophysics, biochemistry, neuro- 
physiology, information theory, systems theory, techniques of electro- 
physiology, automation and remote control techniques, and the theory and 
methods of genetic engineering to creatively study the material nature of 
psychological activities. But we must not digress into an attempt to 
directly explain all the patterns of psychological activities by variations 
of the electrical potential of the brain or chemical changes. 


The harmful effects that the ideological trend of psychology to become 
sociological in nature has upon the development of our nation's psychology 
is also worth guarding against. 


An important characteristic of the so-called maovement to criticize psy- 
chology in 1958 and the so-called movement to struggle against, criticize, 
and reform psychology during the Cultural Revolution (for psychology, this 
actually meant to struggle against, criticize, and shatter) was the emer- 
gence of a kind of rough metaphysical ideolocal trend to make psychology 
sociological in nature. Such an ideological trend started out by uni- 
laterally emphasizing that psychology is the reflection of objective 
reality, by unilaterally emphasizing the dependence of psychology upon 
social practice, and adding an unlimited number of such extreme emphases. 
All human psychological activities were regarded as the products of class 
struggle, and they all possessed an overall class nature. [This ideological 
trend, even refused to recognize that people of different classes all know 
that manure stinks. It even believed psychology should become a simple 

and pure class psychology. Thus, political ideology was equated with 
psychological activities, and political ideological work replaced psy- 
chological study. Class analysis replaced psychological studies, and 
finally psychology would be destroyed and smashed. 
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Under the influence of the extreme leftist Line of Lin Biao and the "gang 
of four," the guidance of psychology by Marxism-Leninism and Mao Zedong 
Thought was dogmatically emphasized. Understanding of Marxism-Leninism 
and the body of Mao Zedong Thought was not complete and accurate, but 
portions of the statements of these revolutionary teachers were singled 
out to derrive conclusions in psychology and to substitute them for scien- 
tific research in the true nature of human psychology. Philosophy was 
used to replace psychology. The ways of mass movement were used to solve 


academic discussions in psychology. This brought devastating effects upon 
psychology. 


This kind of tdeological trend of making psychology sociological--which 
raises the leftist banner, which would rather pursue leftist tendencies 
than rightist tendencies, and which feels the more leftist leaning the 
better--is more deceitful. It had brought even ereater damage to the de- 
velopment of our nation's psychology than the t end of psychology's becoming 
biological. The lesson is painful. 


The experience of history shows that without concrete research in psychology, 
a general unrealistic and empty discussion of guiding psychology by Marxist 
philosophy may lead to useless talk, simplification, vulgarization, prag- 
matism, and substitution of ideological and discrimatory philosophizing 

for psychological research. This will not only prevent psychology from 
developing forward along a healthy path but will, conversely, force 
scientific psychology backward into the arms of ideological and discrimina- 
tory philosophy. It also gives Marxist philosophy a bad name, 





Of course, we must also clearly notice that when studying a certain specific 
subject of psychology, we must not forget to utilize the guidance of dia- 
lectic materialism. This means not simply picking up any topic for study 
but conducting research in modernizing and making parapsychology scientific 
and studying the true nature of human psychology. Otherwise, a situation 
will be created in which psychology becomes stagnant for a long period. 


The inclinations of psychology to become biological and sociological are, 
respectively, extreme tendencies which regard psychological states as the 
functions of the brain and reflections of objective realities while neglecting 
to conduct concrete analysis and examination of the true nature of human 
psychology. But practice proves that criticizing psychology for becoming 
biological, not holding firmly to the complete view that psychological states 
are functions of the brain and reflections of objective realities but taking 
statements out of context, and unilaterally emphasizing the socialization 
and the class nature of human psychology and thus being overly critical 

will all force psychology off course to become sociological. In criticizing 
psychology for becoming sociological, unilateral emphasis on the inportance 
of research in the material nature of psychology, unilateral emphasis on 

the so-called scientific and objective natures, and unilateral emphasis on 
the number of research methods may possibly force psychoiogy to become 
biological. 
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Along the road to realizing the modernisation of our nation's psychology, 
the 30 years of experience and lessons must be summaraized and the funda= 
mental theoretical view that psychological states are functions of the 
brain and reflections of objective reality must be dialeetically upheld, 

The inclination of psychology to become biological and sociological must 

be prevented and overcome. in studying the material mechanism of psychology, 
one Must prevent neglect of the social limitations of psychology. in 
studying the social Limitations of psychology, one must prevent the research 
' Vt fegates the material mechaniem of psychology, and avoid falling into 
t.< hopeless situation of mindless and unrealistic psychology. One must 
understand dialectically that psychological states are the functions of 

the human brain and reflections of objective reality, and that the two are 
organically unified. The two are unified in life's practice and are united 
in man's recognition of the objective world and changing activities. Of 
course, when we study a certain subject, we are allowed to set aside a 
certain aspect temporarily, but at the end the two aspects must be organi- 
cally unified. When we are giving a theoretical explanation of the scientific 
facts obtained in the concrete study of a subject, bias toward either of the 
two aspects will prevent a correct understanding of the significance of the 
psychological facts obtained. In the future, even when the inclinations for 
psychology to become sociological and biological occur, reason must be used 
to convince personal opinions but authority gust not be used to suppress 
people, and those holding differing academic views should be allowed the 
right to speak out. 


We must use the position, viewpoint and methods of Marxism to guide the study 
of psychology, but we must not use only certain statements of Marxiem to 
replace the study of psychology. Practice is developing and recognition is 
deepening. Different academic opinions concerning certain expositions on 
psychology expounded by classical writers of Marxism can normally be taken 
up in academic discussion. If the expositions of classical writers of 
Marxism concerning psychology are taken as the ultimate truth, then people's 
in-depth recognition of the true nature of psychology will necessarily be 
limited. Practice has proven that the extreme leftist line of Lin Biao 

and the “gang of four” has set up many prohibited areas of psychology. For 
example, questions of intelligence, testing of intelligence, motive, need, 
will, personality, hypnosis, unconsciousness, animal psychology, socia! 
psychology, psychological consultation, psychological health, and psych at ry 
have for many years been a.eas prohibited from our nation's psy hological 
research. Practice shows that research into these problems and judging right 
from wrong are actually needed. In the past, regarding these topics as 
prohibited was wrong. At present, some of these prohibited areas have been 
opened up; some are being touched upon; some have not been mentioned. Gener- 
ally speaking, ideology still needs to be lib rated to thoroughly open up 
these prohibited areas. But opening up these prohibited areas does not 

mean lightly repeating other people's work; hard work is required to create 
new fields of exploration. To open up the prohibited areas of psychology 
can allow us to explore in depth the true nature of psychology from different 
sides. 
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Practice proves that in our theoretical and experimental feseareh in psychology, 
creative theoretical research and creative experimental research are still 
insufficient, We do net have our own independent view of the fundamental 
viewpoint of psychology, and it is therefore very difficult to have true 
academic thought in the field of psychology. Regularly following the 
established rules, routinely keeping to the old, following the development 

of peychology abroad, and trying to surpass it can only be an equidistant 
chase, and at most we can only maintain a middle position; we may even 
possibly be going in the wrong direction, We must break free of the bonds 

of the traditional theoretical viewpoints of psychology, deepen criticiem 

of thie approach, and exert efforts to create, We must select the strategic 
goals of surpassing foreign nations in psychology by considering such aspects 
as fundamental theory, basic theory and creating new regions of exploration 
based on the characteristics and trends of present psychology and the actual 
characteristics and demands of developm at of psychology that serve our nation's 
socialist work, and we must follow our own path of development of our nation's 
psychology. We must try to establish our nation's brand new body of psychology 
with the following characteristice by the end of the 20th century. 1. A 
basic theory of psychology (including methodology) under the overall guidance 
of dialectic materialism should possess a unique character. 2. Peychology 
possessing our nation's national character should fully exploit and elevate 
the rich psychological thoughts of our nation's history, and fully reflect 

the spirit of the historical practices of the masses of people in our nation's 
eocialist era of marching toward the four modernigzations. 3. Psychology 
shouc! encompass the character of both natural and social aspects and should 
not unilaterally emphasize any one aspect. 4. Psychology should possess 

the characteristics of the era and fully utilize modern scientific theory 

and advanced techniques to study psychological problems. 5. Theory should 
be closely combined with practice. A practical outlook and an outlook on 

life aleo should be the basic and fc remost views of psychological research. 
The theory of psychology comes from practice, is examined by practice, and 
develops through practice to serve the task of realization of the four 
modernizations and further future development. 


To realize the above goals, an important tas!. in the battlefront of the theory 
of psychology of our nation at present is to closely combine theory with the 
practical situation of our nation's psychology of the past 30 years and open 
up discussions on the question concerning the standards of truth. We must 
insiat that practice is the only standard for examining truth. Only in this 
way can our nation's psychological workers thoroughly free themselves from 
the bonds of idealism and metaphysics, have the courage to correct mistaken 
views that do not coincide with the actual situation, have the courage to 
overturn old theoretical views, and have the courage to study the new problems 
in psychological research presented by our nation's new long march, so that 
our nation's psychology can better serve our nation's socialist modernization. 


li 


From the beginning period of the founding of the nation to 1957, our nation's 
psychological circles studied the Pavlovian method of conditioned reflex 














on 4 widespread basis and used the Pavlev theory of conditioned reflex as a 
fundamental and major theory for the study of psychology. Conditioned 
reflex has become an additional research method in psychological research 

in China, This has @ certain significance. but using this kind of method 
and theory in psychology unilaterally and like a crase has to 4 rather great 
extent exerted a discouraging effect upon the continuous exploration of 

new problems, new theory, and new methods and in efforts to combine conerete 
practices with thought in China's psychology. 


In 1958, the arrow of aceusation of the so-called movement to criticize 
psychology related to methodology was pointed in a direction critical of 
research using the method of conditioned reflex, which reduces people to 
dogs and makes psychological research biological in nature. This kind of 
eriticiem under the circumstances of the time was not entirely unreasonable. 
But one kind of onesidedness is replaced by another kind of onesidedness. 
Thue the class analysis metnod emerged, and some people believed it should 
become the principal method of psychological research. Therefore it was 
believed that in a class society, every human possesses a class character 
and human psychological states generally possess a clase character. All 
psychological phenomena of man had to be analyzed by the method of class 
analysis to understand their true nature. Digressing from the method of 
class analysis would hinder the scientific exposition of the nature of 
man's every psychological phenomena. The unilateral use of clase analysis 
as the major basic method of psychology is obviously unscientific. The 
method of research must be determined by the nature of the subject of re- 
search. The method of class analysis is the method of studying class 
phenomena in society and class struggle. Psychology is not a science that 
studies class phenomena and class struggle, although sometimes they cannot 
be neglected. Therefore the method of class analysis cannot become the 
major method of psychological study. Practice proved that at the time the 
propagation and the singular attention paid to the method of class analysis 
was 4 great hindrance to the use of other methods in psychological research, 
as well as to research and development in the entire field of psychology. 
More serious was labeling the method as class analysis while slandering 
other research methods as methods of capitalist class psychology. This 
greatly inflamed class struggle within the realm of psychology. 





Since the founding of the nation, the use of the experimental method in our 
nation’s psychology has had ite ups and downs. Since the mid-19th century, 
the application of experimental methods to study psychology so that psycho- 
logical studies acquired a new means has greatly helped the development of 
psychology. Especially in the realms of the senses and consciousness, in 
learning and memory, experimental methods have made important contributions. 
Certain methods of traditional experimental psychology are vital to some 
questions. Since the founding of the nation, some of our nation's psycho- 
logical research results have been achieved by means of experimental methods. 


It should be seen that the experimental laboratory method is an important 

method of studying psychology but not the only one. It has its limitations. 
Labeling the experimental laboratory metod as unscientific without further 
analysis is not right. But to exaggerate or regara as absolute the function 
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of the experimental laboratory method is alse inappropriate and even mistaken, 
At a time of modernisation of psychology, we must pay a lot of attention to 
utiliging modern scientific techniques and means a8 soon a8 possible, under 
the guidance of the ideological Line of socialism, to build modernized 
psychological laboratories that are suited to our nation's characteristics 
and which are the best in the world, This has strategic significance in 
hastening the modernization of our nation's paychvlogy and elevating the 

level of research of our nation's peyehology. At the same time, we must 

pay ettention to overcoming or preventing the emergence of the view that 
building modern experimental laboratories is the only path towards moderni- 
zation of our nation's peychology, of to even mistakenly believe that the 
higher the level of the experimental instruments and the higher the price 

of the inetruments, the higher the level of scientific research of psychology. 
This view is not right and is even damaging. This is because the experi- 
mental laboratory method is only one method for studying psychology. Not 

all research subjects in psychology require the use of laboratory methods. 


Even the research subjects in psychology that require the use of experimental 
methods in the laboratory do not all require the use of large, precise, and 
pioneering instruments. Some research subjects in psychology need modernized 
experimental means, and the level of such research work has a definite re- 
lationship with experimental menas. Without such research means, research 
work can hardly be carried out. But in such psychological research, the 
value of the instruments and the value of the results of sciencific research 
simply cannot be equated. The unscientific design of an experiment or un- 
scientific treatment of the results and incorrect ideological guidance will 
all prevent the experiment from producing the effect that it should produce. 
Neglecting theoretical thought will make it impossible to obtain an appro- 
priate theoretical explanation from the data obtained. Therefore, the 

more use we make of large, precise and pioneering modern experimental means, 
the gre attention we must pay to the scientific nature of experimental 
thought and an explanation of the results. 


Because of the different subjects of research of different sciences, different 
research methods must be used. The mechod must suit the subject. Therefore 
the subject of psychological research--the extreme complexity of psychological! 
phenomena--has presented great difficulty to the study of psychology. Thus 
the study of psychological methodology should be given more attention. 
Practices over the 30 years of paychology in our nation tell us metaphysical 
methodology, onesidedness, and an absolutist method of thinking have caused 
the studies of our nation's psychological methodology and concrete methods 

to eway back and forth. One side is lost while taking care of the other 

side, and the part becomes the whole. 


To modernize our nation's psychology, we gust exert a lot of effort to 
establish a scientific psychological methodology guided by dialectic 
materialism. 


We must study the significance of the guidance of philosophy, or world 
outlook, to psychological methodology. We must summarize the experiences 
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and lessons of philosephy or world outlook on psaychologi.al methodology 
over the 100 years of modern psychology, and in particular we @ust summarize 
the experiences and lessons in this regard over the 30 years since the 
founding of the nation. This is very imortant in freeing our nation's 
psychological research from idealiem and the bonds of metaphysical 
methodology and in hastening the steps toward the modernization of 
psychology. 


We must pay attention to the function of theoretical thought in guiding the 
methods of observation and experimentation in paychology. Observation, 
experimentation, and theoretical thought are complimentary. Not one can 

be discarded. Some scientific facts of psychological phenomena can be 
discovered through observation and experimentation. Theoretical thought 
can reveal the inner relationship among scientific facts, and a scientific 
hypothesis can be proposed. In the history of the development of psychology, 
advocates of rationalism downgrade observation and experiment, and experi- 
mentaliste neglect theoretical thought. Both are unilateral. The functions 
of theoretical thought in guiding »bservation and experimentation in psycho- 
logical research are very important and should be taken into consideration 
throughout research. Psychology, like other sciences, and even more so 
than other sciences, should select its subjects of observetion and experi- 
mentation, determine its major fields of study, develop the foremost con- 
ditions for realizing the modernization of our nation's psychology, and 
surpase the advaned levels of the world. Theoretical thought will enable 
psycholgical workers to become skillful in grasping the forefront of the 
development of psychology, grasp the points of growth, and correctly select 
the breakthrough points to open up :.w directions. How can highly complex 
psychological activities be observed and studied under simplified research 
conditions? How should the resulte that are obtained through observation 
and experimentation be handled? How can partial and rash conclusions 
derived from an explanation of experimental results be prevented? All [these 
questions] need the correct guidance of theoretical thought. 


We must study the historical experience and lessons concerning the effect 

of the development of modern techniques of natural science upon psychological 
methodology and concrete research methods. Wundt introduced modern scientific 
experimental methods, mainly physiological methods, into psychology. People 
regarded them as the beginning of modern psychology. In the 20th century, 

and especially since the 1950's, modern natural sciences have developed 
tremendously fast. This has provided a very advantages condition for 
psychological methodology and the creation of new methods of psychology. 


Cybernetics, information theory, and systems theory have opened up a new 
area of modern scientific methodology. They have made it possible to 
break through the past situation of breaking down complex systems into 
simple systems and using simple systems to give a rough explanation of 
complex systems, and they have sought further for methods more suitable to 
complex systems to explain complex systems. Psychological phenomena are 
extremely complex. Man's senses, consciousness, memory, thought, emotion, 
will, and such psycological processes are a closely connected psychological 
process that constitutes a whole and are inseparately connected to the 
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outside world and man's life and practices. in the past, and for tie 
convenience of research, the whole psychological process was divided for 
study into the senses, consciousness, memory, and so foth. Separating a 
psychological process from the whole in order to study it, and even 

isolating the psychological process from the real world, will necessarily 
cause onesidedness, This is because, under ordinary conditions, simple 

and pure senses, temory, and emorions that are separate from the « itire 
paychological process do not exist; nor does a psychological process that 

is isulated from the objective world exist, either. The appropriate 
introduction of the concepts and methods of information theory, cybernetics, 
and systems theory into paychological research may have an important methodo- 
logical significance in studying complex and complete psychological processes 
from an all-inclusive view. 


When introducing the concepts and methods of natural sciences for solving 
psychological problems, the true nature of psychology and the independent 
nature of psychology related to its true nature must be correctly understood. 
Otherwise, one may lose direction. 


The author believes that as development in modern natural sciences stimulate 
development in the methods of making psychological research more objective, 
we must not neglect the unique function of the method of self-observation 
in psychological research. Psychological phenomena are different from 
physical and chemical phenomena. Self-observation is a basic method in 
psychological research. In particular, self-observation should not be 
neglected in the study of man's thoughts, emotions, will, and personality 
(such as character). The method of self-observation and the method of 
subjectiviem must not be equated. Of course, seif-observation cannot 
completely satisfy the needs of psychological research, but psychological 
research must not discriminate against it. The writer believes that the 
research methods of making psychology objective and the self-observaticn 
method should be appropriately joined together and should suppliment and 
mutually confirm each other. 


The complexity of psychological phenomena determines the multiplicity of 
research methods in psychology. The various concrete methods of psycho- 
logical research--such as observation, investigation, summarization of 
experiences, natural experimentation, laboratory experimentation, and 

case analysis--do not have any priorities. The nature of the actual research 
subject must be considered before choosing one or several methods. Basically 
speaking, the level of psychological research is determined by whether the 
results of the experiment can stand up to the test of practice and the 

degree of the objective patterns which the research results reflect. We 
cannot judge without analysis which is the higher or lower level of research, 
be it the study of the application of psychology, the study of applied 

basic theory, the study of fundamental theory, or the study of basic theory. 
Regardiess of the kind of psychological research, the psychological research 
that coincides more with the actual situation of psychological patterns 

and that can better solve certain major problems in psychology is the one 
with the higher level. 
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Paychological research methods are produced and develuped from psychological 
research practices, Past methods of psychological research, Limited by 

the historical and social conditions of the times, are relative and condi- 
tional in their application, Any of the concrete research methods of modern 
psychology has its scope of application and limitations. Not a single 
conerete method of psychological research can be made absolute, We must 
not fear difficulties and dangers, We must have the courage to explore. 

We must make it possible for the methods of the natural sciences and the 
methods of the social sciences as methods of psychological research to 
penetrate each other step by step and to create new methodology and new 
research methods that better suit the characteristics of psychology, so 
that breakthroughs can be realized in psychological research methods. 


Because of the complexity, multiplicity, and difficulty of the subjects 
of psychological research, there is more need to advocate that a hundred 
flowers bloom in research methods along the road of modernization of our 
nation's psychology so that all kinds of methods may emerge and each 
reveal its advantages, and finally so that they can be tested by practice 
and be scientifically evaluated. Artificially elevating a certain research 
method and artificially downgrading a certain research method are both 
disadvantageous to the development of psychology. The first and second 
issues of the JOURNAL OF PSYCHOLOGY in 1979 published some papers on the 
results obtained by different exploratory paths in psychological research, 
and an editor's note was written for each to encourage promotion and 
evaluation. This way of doing things is praiseworthy. 


We must travel our own path in the development of our nation's psychology. 
We must have the courage to create and be skilled at creating, ceaselessly 
to create new methods, new opinions, new viewpoints, new concepts, new 
theories, and new contributions in psychology, and finally to complete 

the establishment of the body of dialectic materialist psychology needed 
by socialist modernization. This should be the sacred goal which all of 
the nation's psychological workers should strive toward together. 


92% 
cso: 4008 
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LIFE SCTENCES 


REVIEW OF PHYSIOLOGICAL PSYCHOLOGY SINCE LIBERATION 


Luda XINLI XUEBAO [ACTA PSYCHOLIGICA SINICA: JOURNAL OF PSYCHOLOGY } 
in Chinese No 1, Feb 80 


[Article by Chen Daru [7115 1129 2677] of the Paychology Inatitute of the 
Chinese Academy of Sciences: "The Course of Research in Physiological 
Paychology in Our Nation, and a Retrospective on Some Fundamental Problems" 
(Comrade Pan Shu [3382 5486] provided valuable remarks on this article) | 


[Text] Since the founding of new China, our nation's psychological workers 
have been guided by Marxism-Leninism and Mao Zendong Thoyehe. A lot of 

work has been done and there has been a lot of debate,*’” concerning how 

to conduct research in scientific paychology to serve socialiam better. The 
question concerning the psychiological mechanism of psychological activity-- 
i.e@., work in psysiological pseychology--is also one of the subjects. This 
article will give a historical retrospect and will comment briefly on , 
several basic questiow in psychology on the basis of work in this realm 
done over the past WO years in scientific research and practice. To review 
and comment on the past is to look into the future. It is hoped that this 
will stimulate a contention of thoughts to further a profound exploration 
of the questions. 


I. The Course Over the Past Thirty Years 
(1) Foreword 


One aspect of the work during the beginning period of modern psychology was 
the application of physiological methods to study psychological questions. 
The work of Wilhelm Wundt in this regard, "Principles of Physiological 


Paychology” (1873-74), was “an attempt to cut out a new field of science." 





1. This article has drawn upon the research work published in this publica- 
tion up to the No 2 issue of 1979. 


2. Wundt, Wilhelm, "Principles of Physiological Psychology": Foreward of 
the first edition (translated by Wang Jinhe [3769 2529 0735] and edited 
by Lin Chuanding [2651 0278 7844]), "Collected Works of the Original 
Writings of Wilhelm Wundt,” compiled and printed by the Working Group 
to Criticize Wundt, 1978, p 2. 
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(Heike!) (1889) pointed out: "The serious difficulty of establishing 
psychology is that the knowledge of the human body must firat be learned== 
especially ghe understanding of the most important organ of spiritual life, 


the brain.””’ During the mid-19th century, people believed that “the ex- 
perimental use of foundations of phyeiology to explain paychological 
phenomena to formulate methedology"* is precisely the important characteristic 
difference between scientific paychology and paychology based on philosopical 
and ideological debate. Since the beginning of this new realm of "physio- 
logical psychology" pioneered by Wundt over 100 years ago, physiological 
psychology has always been an important realm and the direction of explora- 
tion and research in scientific paychology. Even moreso, “in reality, the 
emphasis of modern psychological research is on the physiological mechanisms 
of psychological activity." 


At the beginning of the 20th century, physiological psychology, as a branch 
of psychology, was also introduced into China from Western Europe. Some 
psychologists during the early period in our nation also conducted research 
concerned with pshysiology and thus became members of the Chinese Physio- 
logical Society at its inception. They kept in close contact and made 
definite achievements’ in the physiological analysis of behavior psycho- 
logical states as well as in the research of the structure and function of 
the cerebral cortex. Foreign commentators on psychology did not pay 
attention to these achievements, agd thus there were no comments concerning 
these types of work in our nation.* In fact, since liberation, physiological 
psychology, or the study of the physiological mechanisms of psychological 
states, has alwyas been the major direction of our nation's research in 
psychology. 





3. N. (Heikel). “Secrets of the Universe," Shanghai People's Press, 1974, p 85. 
4. "Selected Works of (Shechinov), “People's Public Health Press, 1957, p 91. 


1. (a) Lu Yudao [4151 0060 6670], Test Tube Measurements of che Function of 
the Cerebral Cortex, CHINESE JOURNAL OF PSYCHOLOGY, Vol I, No 3, 1937. 


(b) Guo Renyuan [6753 0117 6678], Development of Embronic Aci.vity of 
Birds, Bimonthly Journal of Psychology, Vol 1, Nos 1 and 2, 19% 


(c) Wang Jinxi [3076 2417 3356], Physiological Analysis of Behavior. 
Independent Press, 1944. 


2. Chinese-American Robert Chin and Alice Shen, Psychiological Research in 
Communist China: 1949-1966. MIT Press, 1969. The book has 274 pages 
and 7 chapters: Introduction, Professional Development, Medical Psychology, 
Industrial Psychology, Educational Psychology, Characteristics of Morality 
and Individuality, and Conclusion and Prospects. There is no chapter 
on physiological psychology. 
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(2) Work Over Three Periods 


Looking back over the past 30 years of research in physiology and psychology 
in our nation, there are three periods of major work, described as follows: 


1. Paychological and Physiological Research in the Higher Neurologic 
Activities, and Comments 


At the beginning of the 1950's, we learned Soviet paychology and tried to 
follow the direction indictaed by Lenin, who said scientific paychology 
“abandons the philosophical theories concerning the soul and directhy studies 
the material body (the nervous process) of psychological plenomena.* The 
theory of Pavlov's higher nervous activity and the method of conditioned 
refelx were applied in the study of psychology to explore the physiological 
mechanism of psychological states as the beginning and the direction of our 
nation's efforts to establish scientific paychology. The major work during 
this period, using animals as subjects, included methods to differentiate 
alternating differences in long and short distances, ability to analyze 
musical tones, recognition of pictures, and related reflexes. The major 

work involving humans included mutual communication of two kinds of signal 
systems, the order of reactions of establishment of motor movement, chara- 
teristics of the functions of communication and, later, age characteristics 
of comprehensive conditioned reflex and delayed conditioned reflex, and 
comprehensive activity of the cerebral cortex of normal and abnormal children. 
Clinical research included exploration of motor characteristics of the cerebral 
cortex in victims of neurastheria. 


These studies, with the exception of a few that were condv * d later by 
Chinese who were educated in the Soviet Union, were mostly .e work of the 
early period of the Psychology Institute (the psychology research laboratory). 
Our nation's psychologists at the time made appropriate comments concerning 
such work. These studies “were mostly important experiments that proved 
the theory of Paviov, but there were few creative experiments." Some 
comrades believed that man's psychological activity and nervous types were 
extremely complex subjects of research. It was not enough to rely only on 
a simple conditioned reflex in the laboratory to conduct research; various 
different research methods must be used." In the debate on the basic 
question of psychology that begaa in 1958, some pleople blamed the t. end 

of “turning” psychology “into a biological science” of Pavlov's theory, 
while some believed mistakes in psychology were due to the "mechanical 
viewpoint" of nervous activity. After the debate, people still believed 
that Pavlov's theory of higher nervous activity is the natural science 
foundation of psychology,” and that the highe. nervous activity established 
by Pavlov is consistent with the physiology of the conclusions of dialectic 
materialism.” Yet it can be clearly seen that in the study of the physio- 
logical mechanism of psychology, "“Pavlov's theory of conditioned reflex is 
undoubtedly a strong weapon, but the method of conditioned reflex is not the 
only method of research in psychology." Therefore, some people proposed 
that research in psychology must necessarily further combine pioneer inter- 
national scientific theories and techniques of the time--such as cybernetic« 
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information theory, electronics technology, electronic computing technology== 
and develop exploration of the physiological mechaniam of paychology or 
the material body of paychology from many directions. 


2. Research in Physiological Paychology Using Electronencephalography and 
Dermometry as Major Indicators; Its Rise and Fall 


At the beginning of the 1960's, the scope of research widened because of the 
introduction of new scientific theories and techniques. Some people explored 
the question of simulating peychological processes, and it was a pity that 
the work was not continued. During this period, more work was done on the 
research of physiological psychology using electroencephalography and 
dermometry as indicators. More systematic research was conducted in electro- 
encephalography using mainly “electroencephalograms of Chinese people." 

Over 1,000 persons were tested, including persons of different ages (babies 
to 4 110-year-old=man), different subjects (normal adults and children, 

blind, dumb and retarded children), and different aspects (basic electro- 
encephslographic surveys, primary reaction, rhythmic assimilation). More 
detailed analysis was done in the study of the age characteristics of brain 
development of children between 4 and 7 years old and from 8 to 20 years 
old, as well as the electroencephalograms of children of retarded growth. 

It was discovered that the electroencephalographic rhythms of children 
between 5 and 6 years old and between 13 and 14 years old showed a definite 
"jump." The electroencephalograms of mentally retarded persons are abnormal. 
Those of idiots are most obvious, followed by those of dementia, and those 

of the slow-witted were not too obvious. The researchers also studied some 
of the relationships between brain waves and intellectual activities (such 
as mental arithmetic exercises); they combined electroencephalography and 
dermometry to explore directional reflexes of the “nervous model"; they 
combined information theory and cybernetics to study whether the brain 
simultaneously received signals from two channels (seeing and hearing); and 
they studied the distribution of attention. In clinical practices, studies 
were conducted into the relationship between the @-rnythm and the process 
of excitation of the skin of patients being treated for neurathenia, the 
effect of emotional language upon the patient's electroencephalograms, and 
the relat‘onship between self-conscious symptoms and dermometry. The 
functional schizophrenia and the physiological mechanisms of psychological 
states were explored from the viewpoint of neuropsychology by studying 
inidivudal cases of patients who suffered from reading disorders after 
undergoing brain surgery (to remove a left superior sagittal arterial tumor). 
In addition, some people explored questions concerning the relationship 
between the differences in electricel potential on the body surface and the 
degree of tension of psychological ectivity, and the activity of the blood 
vessels of the skin and attention (deep breathing “concentration"). During 
the beginning of the 1950's and 1960's, some people studied and tested the 
physical development of children and their gripping strength and published 
their results during this time. 


Compared to previous years, the scope of research in this period expanded 
and the subjects and research methods increased in variety. Some work (such 
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as age characteristics of electroencephalograms of children) also achieved 
definte results. Yet during the mid=-1960's, when physiological paychology 
was being launched in many aspects in the manner of “a hundred flowers 
blooming,” Yao Wenyuan and the "gang of four" began interfering with and 
sabotaging psychology. Research in physiological psychology also became 
atargetof attack. They used ignorance to oppose science and sold "the 
theory that the spirit is omnipotent,” flagrantly twisted Marxism, and 
negated the materialist foundations and patterns of spiritual activity. 
Under this pernicious influence, some people even said psychiatric patients 
were "patients suffering from the disease of a lack of Marxist-Leninist 
thought." Paychological science was called a capitalist pseudoscience 

and was thus supporessed. These ridiculous theories were criticized only 
after the “gang of four" was defeated, 


Research in physiological psychology required certain facilities, techniques, 
and data. After 10 years of interference and lack of continuity, it was 
greatly damaged. 


3}. Part of the Work Presently in Progress--Acupuncture Anesthesia Research 
and Research on Chemistry of the Brain in Physiological Psychology 


During the second half of the 1970's physiological psychology again was 
given new life. At present, much work is being done. For example, in 
studying the mechanism of the brain, research is being done in the chemistry 
of the brain with regard to memory and learning. Clinically, some people 
resisced all kinds of interference and persisted in coordinating the entire 
nation's research in the mechanism of acupuncture anesthesia. They explored 
and confirmed the connection between psychological factors (especially 
emotional states) and some physiological indicators ‘dermometry, breathing, 
pulse) and their functions in acupuncture anesthesia. They explored the 
rhythm of annual cycle of the thresholds of skin pain and believed that 
within the annual cycle, the sense of ain is duller in spring and autumn 
than in summer and winter. In addition. comparative examinations were 
conducted using electroencephalograms in che study of intellectually retarded 
children. In studying children. advanced intelligence, the electroen- 
cephalogram was also used in fndividual cases as an indicator to determine 
brain development. 


(3) A Brief Summary 


The following impressions can be derived from a general review of the history 
of development of physiological psychology and the work done in this area 
during the past 30 years since founding of the nation: 1. Physiological 
psychology is the important starting point, the realm, and the direction 

of research that differentiates scientific psychology from psychology based 
on ideological debate (the psychology of ancient philosophy). 2. Ever 
since psychology was introduced into China from Western Europe, our nation's 
psychological research has always persisted in the research into new realms 
and new directions. 3. After liberation, China's psychological workers 
with even more self-awareness took this realm as the starting point to 
establish a modern psychological science and regarded it as a subject of 
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research which could not be done away with. They expanded the scope of 
research from the use of conditioned reflex in the 1950's to electro- 
physiology in the 1960's and chemistry of the brain in the 1970's, cease- 
lesasly introducing new theories and new techniques. 4. Research in this 
realm not only is necessary in profoundly exploring the material body of 
paychology, but its use in education, physical education, and medicine is 
gradually expanding. 5. Much work in this realm is still beginning, bur 
it already possesses our nation's national characteristics (cuch as 
acupuncture anesthesia and breathing exercises) The achievements are 

not yet withstanding; some are rather scattered; some are still blank; 
some need to be studied in depth and become more advanced. 6. In certain 
areas of researcn, more emphasis is placed on experimental observation, 
and exploration of theory is still weak. Many problems still await further 
exploration to clarify the direction for big strides foreward. 


IL. Reviewing Several Problems 


Over the past 30 years, many basic problems being debated within our nation's 
psychology circles are related to physiological psychology or the physio- 
logical mechanism of psychological states. Several probl ms mentioned in 

the following [pages] as areas for further explanation. 


(1) Working Policy of Psychology 


At the beginning of the 1950's, we took the "psychology which was newly 
established as a science, reformed on the basis of Pavlov's theory, and 
which followed the guidance of Marxism" as the "already established task 
policy." This policy elevated Pavlov's theory to a position parallel to 
Marxism. This was mainly the result of the resolution adopted at the 

joint conference of the Soviet Academy of Sciences and the Soviet Academy 

of Medical Sciences (abbreviated "the two scientific academies") in 1950. 

The resolution said: "Pavlov's outstanding scientific achievement...has 
created a firm foundation for natural science in the direction of reforming 
the medical and psychological sciences." In fact, regarding Paviov's theory 
as the only natural science foundation of psychology was a reflection of 
historical facts of the early work in our nation's psychology. As described 
above, during the latter half of the 1950's our nation's psychologists 
repeatedly pointed out the limitations of Pavlov's theory as simply one 
school of thought and one method. They began to break the trend of following 
only one school of thought and introduced various new theories and new 
techn‘jues, with the result that beginning in the 1950's, physiological 
psychology began to flourish. In 1962, the two Soviet scientific academies 
again held an enlarged meeting and pointed out that the 1950 meeting “has 
caused many serious and discouraging results. The major result was that 

the dogmatic attitude of Pavlov's school of thougiut got the upper hand,” 

and [there emerged] "a trend of vulgarization--regarding psychological 
research as the research of higher nervous activity by physiological means, 
neglecting the unique methods of psychology." This discouraging result also 
seriously occurred during the early 1950's in our nation. 
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Practice proved that the policy of reforming psychological studies based on 
Pavlov's theory during the early period in our nation had already accomplished 
ite historical mission. To suit future work, we need new policies, That is: 
"Under the guidance of Marxism, advanced scientific theory and techniques 
should serve as the foundation and the means for the establishment of modern 
psychology." Here, “advanced scientific theory and techniques" include new 
achievements of Pavlov's school of thought and other Soviet schoola of 
thought which are still developing, and also the active results of Western 
sciences (natural science and social science). So-called "modern psychology" 
must be a kind of "psychology which possesses socialist characteristics, 
which implements the viewpoint of dialectic materialism, which absorbs all 
active achievements of psychology of our nation and of foreign nations and 

of the past and of the present, which uses advanced techniques and means, 
which suits the demands of our nation's four modernizations, and which 
possesses our nation's own body of theories." This is the new policy of 

work provided by the new historical period for our nation's psychology. 

"Such a change should be the major goal of our efforts." ' ’ 


(2) The Task of Linking Psychology With Reality 


This was the "greatest schism" in the psychology debates during the latter 
part of the 1950's. There were mainly two different opinions, the so-called 
"school of refelctive processes" and "the school of conscious trends," or 
“physiological mechanism school" and "social limitations school." The 
former emphasizes linking psychology with reality by studying the reflec- 
tive process and its patterns, and takes the study of physiolog'cal mechanisms 
that expose psychological phenomena as the future course for linking theory 
with reality. The latter emphasizes that the task of linking psychology 
wich reality rests in studying man's psychological states, how consciousness 
is formed and how it develops in social practices, and all the patterns re- 
lated to how it develops its dynamic functions. The former emphasizes 

that the study of psychology is mainly to provide a scientific basis for 
Marxisim's theory of knowledge. The latter emphasizes the maj-: task of 
serving moral education of the proletariat ideology. In fact, the two tasks 
differ only in their different emphasis. They both have their own necessity 
and importance in socialist construction which cannot be neglected. In the 
research of “reflective processes" and theér “physiological mechanisms," 
according to the above research over the past 30 years, it car be seen that 
research in physiological mechanisms not only has important significance 

in such important theoretical questions as “how the brain produces conscious- 
ness," but it has also expanded its function in linking with practice in 
education, physical education, and medicine. These constitute an indis- 
pensible field of work. But it is also wrong to see only the importance 

of the work in these areas and overly inflate it or unilaterally emphasize 
it, and thus neglect or avoid work in the other areas. Viewing the entire 
body of science, in particular one must not consider the study of reflective 
processes and their mechanisms as belonging purely to natural science and 
completely neglect or eliminate the study of social factors. At the end 

of the 1950's some people had already pointed out their confirmation of the 
preliminary achievements of the study of reflective processes as a branch 
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paychology, but from the point of view of natural science: “In faet, if 
duty calls, | believe a new field should and will necessarily be opened 
up. Speaking affirmatively, many human sciences having the characteristics 
of secial science will have a great future for development.” The reasos 
is that “the subject of psychology and man's own psychological states are 
changed and developed in the course of social history, and therefore the 
study of psychology cannot remain absolutely unchanged." Practice has 
proved that thie viewpoint reflects an important side of the truth. If we 
say that for the past 30 yeare our scientific research practices did not 
sufficiently emphasize man's social character, or that such practices 
Neglected man's social character, then the demands of today's four moderni- 
zations have already presented an urgent demand upon the study of social 
psychology. The significance of studying the social nature of psychology 
has already far superseded the scope of moral education and is closely 
related to modern politics, economics, and culture. Studying social psy- 
chology or social limitations of psychology are the needs of the present 
task, and thus, this ancient yet young (or shall we say nearly blank at 
present) realm will surely have a future development, like physiological 
psychology or the study of physiological mechaniems of psychology. 


(3) The Interdisciplinary Nature of Psychology 





At the beginning of the 1960's, the Psychology Institute seriously discussed 
this question and concluded in the summary of 3 year of experience, "We 
should emphasize the interdisciplinary nature of psychology and take it 

as 4 guide for the direction of our work and tightly grasp thie character- 
istic nature of psychology. This means studying psychology's natural 
nature and also studying peychology's social nature. The important thing 
is to study the realtionship of dialectic unification of these two natures 
eo that research results can more truly reflect the characteristics of the 
nature of psychological phenomena.” Later, Comrade Cao Richang [2580 2480 
2490) wrote a theoretical generalization of the long period of scientific 
research practices and used the textbook of general psychology compiled 

in our nation a8 an example to show that “because of its basic view of 
‘naturaliem’...and ite lack of understanding about the dependent relationship 
of psychological processes upon social practice, psychology for a long time 
remained subsidiary to the ‘biological outlook’ and could not resurrect 
iteelf.” Here he linked the viewpoint of “natural man” of the history of 
science with the unilateral empahsis on the natural aspects of psychology 
and the tendency to oversee psychology's social roots in our psychological 
research; he called it “naturalism.” He affirmed the dependent relation- 
ship of peychology upon social practice, and he said: "Psychological pro- 
cesses also have their social roots, which cannot be understood by studying 
physiological mechanisms. Failure to understand the roots of psychology 

in social practice will result in inability to obtain an overall under- 
standing of the developmental patterns of psychological processes." There- 
fore he concluded that “one of the characteristics of psychology may be the 
combined use of methods of social science and natural science to study the 
psychological phenomena that are dependent upon social practice.” Here, we 
see that his emphasis upon the social roots of psychology has given people 
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the Gistaken impression that psychology and “physiological mechanism" are 
opposites and do not have unity, To overcome the inclination towards 
faturaliom, he correctiy pointed out that the secial roots of psychology 
and the pragmatic nature of society gust be studied by combining methods 

of social selence and natural science, This new recognition possesses a 
very important theoretical and practical significance. In recent years, 

it can be clearly seen that the social nature of psychology is being greatly 
emphasized in international psychological circles, For e le, the famous 
Sovie: neuropsychologist (Luriya) empahsized in his article Humand Brain 
and Conscious Activity” the work of (Vegotekiy) (founder of the theory of 
social culture as a branch of early Soviet psychology) and opined: “Con- 
eciousness is a kind of complex neuropsychological and structural system 
possessing semantic function.” We stated in his autobiography (1974), 
summarizing hie life's work in psychology: “To scientifically understand 
the origin and history of man's higher psychological functions, one must 
break away from the naturalist analysis of psychological phenomena." Here, 
he also mentioned the question of “naturaliem.” And furthermore, he viewed 
the emphasis on the social and historical nature of paychological functions 
as “a new path of development of psychology.” A British neurophychologist 
pointed out in his book, entitied “The System of the Brain and Concepts of 
Psychology,” which expands the complex relationship between the brain and 
consciousness with massive amount of experimental data: "The moldability 
of the nervous network and the revision of behavior are fundamental human 
characteristics....When culture emerged, we entered into 4 new evolutionary 
nonbiological situation. Through technical progress, we have strengthened 
and perfected our adaptability. TWrough social and cultural progress, we 
have expanded our consciousness.” Here, they have all expressed in 
principle the character of the unity of opposites of human psychological 
functions or nervous processes and the development of society and history. 
Thus they have proved the necessity for "she combined use of methods of 
social and natural sciences to study the psychological phenomena that are 
dependent upon social practice.” 


The question how the natural character and social character of psychology 
should be handled, as seen from the history of psychology, is a lengthy 
process of recognition. Between the end of the last century and the 
beginning of this century, Wilhelm Wundt used “experimental psychology" 
and “national psychology” to separately study the lower and the higher 
processes of psychological states. During the 1920's, the “dialectic 
materialist psychology” proposed by (Kernilov) basically followed the 
simple method of dividing one into two and used the research of “reactology” 
to study natural reactions in human psychology and “class psychology” to 
study man's nature as “the eum of social relations.” This did not solve 
the problem. Our nation's representatives of behaviorism simply regarded 
psychology as 4 natural science and completely negated the social nature 
of psychology. They openly advocated that “the mission of behavioral 
science is to mechanize, consolidate, experiment make psychology into a 
physical science and reduce psychology to a physiological state. "1,2.) this 
idea seems now to be somewhat ridiculous, but this is precisely an extreme 
manifestation of “naturalism.” Today, psychologists all recognize that 
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while emphasizing the study of the physiological mechanism of psychology, 
the social nature of paychology should not be neglected, Therefore they 
have proposed that “the naturalistic analysis of psychological phenomena 
should be broken,” and that “the combined use of methods of social and 
fatural sciences be used to study paychological phenomena which are de= 
pendent upon social practice.” One cannot deny that thie ie a big step 
forward in recognition, and it has important significance in present 
scientific practice. To insist on the interdisciplinary nature of pay= 
chology, to emphasize the natural character of psychology simultaneously 
with emphasis on the social character of paychology, and to place research 
of this social character on the present agenda of research work constitute 
the new path of development of present=day psychology and the new direction 
of development of linking the field of physiological psychology with reality. 
Only by gaining an overall recognition of the true nature of psychology by 
using the viewpoint of this kind of dialectic materialiem and by using the 
method of closely combining natural and social sciences can there be hope 
that someday the secrets of psychological mechanisms can be totally exposed 
through research. 





1. Concerning the relationship among “psychological functions,” 
“physiological mechanisms” and “neurological processes," Comrade 
Pan Shu believes: “Many of the physiological mechanisms of psychological 
activity that we frequentiy talk about are actually neurological pro- 
cesses that compose the psychological functions. They are the ‘material 
bodies’ of psychological activities.” 


2. Pan Shu, Talking About Peychology, EDUCATIONAL RESEARCH, No 2, page 77, 
1979, 


3. Guo Renyuan [6753 0117 6678], Poundations of Behaviorism, COMMERCIAL 
PRESS, page 9, 1929. 
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LIFE SCLENCES 


REVIEW OF INDUSTRIAL PSYCHOLOGY SINCE LIBERATION 


Luda XINLI XUBBAO [ACTA PSYCHOLOGICA SINICA: JOURNAL OF PSYCHOLOCY |} 
in Chinese No i, Feb 80 


[Article by Peng Ruixiang [1756 3843 4382) of the Peychology Institute of 
The Chinese Academy of Sciences: “Thirty Years of Industrial Peychology in 
China”* 


{Text | Western industrial psychology was introduced into China at the 
beginning of this century. In the mid-1930's, the number of articles 
introducing topice related to thie subject increased. At the same time, 
there were some psychologists who conducted quite a number of research 
projects in this regard. But because industrial psychology of the West 
at that time was not given such attention by plant owners and it was not 
welcomed by the masses of workers, industrial psychology did not take root 
in China for a long tim. 


After the founding of new China, the working clase became the masters of 

the enterprises. Developing production and accumulating more vealth for 

the state became the unified demand of the people of the whole nation. 

New China's industrial psychology thus developed strongly under this premise. 


During the period at the beginning of the 1950's the Peychology Inetitute 
of the Chinese Academy of Sciences was established, a plan was proposed for 
the development of industrial psychology. But because the direction of the 
task was unclear, active achievements did not materialize. Beginning in 
1953, the Peychology Institute entered a period of learning and reformation. 
During this period, the workers of the Psychology Institute conducted 
theoretical research in the “order of reactions in the establishment of 
motor movements,” based on learning the Pavlov school of thought, in an 
attempt to explore the physiological mechanies of learned skills. at 

the beginning of 1957, the Peychology Institute of the Chinese Academy of 


* Industrial psychology includes part of the content of engineering psychology. 
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Selences established an industrial psychology group. lmmediately afterward, 
4 survey of problems concerning waste and accidents in factories and mines 
in beijing, Tianjin, Shenyang, Changchun, Harbin, and Shanghai wae conducted 
jointly by that group and the concerned unite of the Firat Ministry of 
Machine Building. A preliminary analysie* of the causes of such incidents 
was done on the basis of the material gathered. At the beginning of 1956, 
the industrial psychology group was expanded and joined with concerned units 
of the First Ministry of Machine Building to jointly sponsor a research 
Clase in the rationalization of operations. Over 70 cadres in factories 
and mines participated in lectures and promotiona’ talks on industrial 
psychology. This created the condition for research into industrial 
psychology in actual production. In 1958, in the masse movement to engage 

in technological renovation and creation in a big way, our nation's industrial 
psychology workers went to the places of production and worked closeiy in 
actual situations to study ways fo improve the methods of operation, 

conduct training of technicians,*»5 and promote technical creativity 
activities,6-9 and they achieved preliminary results. The work of this 
period has its shortcomings, and some digressions were made: 1. The policy 
of linking theory with reality was insufficiently understood. As an insti- 
tute of psychology of the Academy of Sciences, linking theory with reality 
should mean grasping the key comprehensive problems in actual production, 
and research should be cor Jucted according to plan and step by step. 

Linking theory with reality does not mean throwing oneself into actual 
production to solve individual and scattered practical problems. The 
understanding of linking theory with reality should be to discover problems 
in actual situations, to determine the tasks, and to combine laboratory 
research in an effort to solve problems in actual production and to elevate 
the level of the scientific subject of the particular science by a solution 
of such problems and by repeated efforts to combine research with actual 
situations. 2. During this period, research workers often became satisfied 
with solving individual tasks, such as raising the labor efficiency of one 
production flow line and improving the methods of operation of individual 
workers. Using this method to conduct research definitely created a situa- 
tion of “troubleshooting all over the place in an unorganized fashion,” 

and it was thus difficult to solve key comprehensive problems in actual 
production. 





After our nation's practioners of industrial psychology summarized the 
lessons and experience of this period, they “gained widom by learning a 
bitter lesson.” From 1962 to 1966, the period between the time when our 
nation's national economy followed the correct policy of “readjustment, 
restructuring, consolidation, and improvement" to the beginning of the 
Cultural Revolution, our nation's practicioners of industrial psychology, 
like the people of the entire nation, overcame all difficulties with a 
strong will under the party's leadership. In a stable situation and an 
environment with a stronger academic atmosphere, they exerted efforts to 
revive the laboratory research wor’ that had once ceased, and the work of 
linking theory with reality was launched in a new understanding. During 
this period, the quality of research, eonerally speaking, was greatly 
elevated. If we consider the work prior to the 1960's as “training” for 
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our nation's industrial psychology workers, then some of the work launched 
after the 1960's can be said to have achieved active results, 


During the 10 years of the Cultural Revolution, which began in 1966, our 
nation's industrial paychology, like all other sciences, suffered from 
sabotage and destruction by Lin Biao and the “gang of four." Some 

research subjects were scrapped soon after they were atarted, Some research 
achievements that were about to be published were forced to cease, Research 
work, after 10 years of inactivity, revived after the paychology inetitute 
was reactiviated, and our nation's psychological workers again actively 

took up the task of studying subjects proposed by concerned departments. 
Under difficult conditions, the support and cooperation of concerned units 
were sought and within a short time some achievements were made. Achieve- 
ments which have been realized after 1962 and after the Paychology Institute 
reopened in 1972 are the following: 





1. Research in Railroad Signals 


in modern production techniques, man and machine form a unified man-machine 
system. in this system, man, who acts as the receiving channel, is the 
central link of this system. The operator depends on his own sensory 

Organs to receive signals of changes in the production process and in the 
operating state of the machine. These signals are processed in the brain, 

a judgment is made, and finally man exerts control by performing operational 
maneuvers to control and regulate the machine. An important aspect of 
research in engineering psycholo y is how to suit the design of signals 

and operating installations to t.e characteristics of man's senses, thoughts, 
and motions so that the man-machine system can be a safe and highly efficient 
system. Our nation's industrial psychology workers conducted a series of 
studies concerning the problem of railroad signal lights because of an 
actual production need during the early 1960's. These included a series 

of studies in the selection of the frequency of flashing signals, 10,11 the 
problem of the semantic interference of flashing signals ,}2 and the effect 
of the light apron upon recognition of continuous flashing signals. ! These 
efforts provided the railway department with scientific data. The following 
regulation was issued, based on the suggestions concerning the selection of 
frequency of flashing signals: the frequency of rapidly flashing lights 
should be about 160 flashes (per minute); slowly flashing light should have 
a frequency of between 55 and 60 times (a minute). The rapidly flashing 
light's light to dark ratio was set at 2:1, and the slowly flashing light's 
light to dark ratio was set at 1:1. Also, a table of equal differentiation 
values for flashing signal light frequencies was set up according to the 
experiment data. This provided a means of convenience for the selection 
and use of flashing light signals for practical departments. Research in 
semantic interference proved that when the speed of the flashing color 

light and its representative speed are consistent, the best plan for coding 
is to use rapid flashes to designate fast speed (of travel), slow flashes 

to designate slow speed, and a fixed light to designate even slower speed. 
This is because suci. designations coincide with the daily thinking habits 

of man. When there is a light apron, research indicated that flashing 
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signals cannot be used at the same place. This was the anewer that was 
provided by research to the departments engaged in the actual work. This 
means that the Light apron isterferes with the recognition of | lashing 
Signals. It was suggested that flashing signale should not be used with 
a light apron, 


Another project related to sienale was the study of colors for railroad 
signal lights. After liberation, our nation's railroad signal lights 

used a five-color system, and for a long period there was no standard 

color guide. The color of the signal lights was not uniform, clarity was 
poor, and these affected the safety and efficiency of railroad car operations. 
in 1959, the railway department developed different-colored glass for the 
Signals. Recognition experiments were conducted at 19 railroad maintenance 
sections of 11 railroad bureaus, involving over 1,200 locomotive engineers 
and railroad personnel. In 1960, a etandard (draft) at the ministerial level 
was drawn up and was promulgated by the Railway Ministry. Between 1966 and 
1969, massive signal color recognition experiments were again conducted for 
4 revision of the standards. Between 1973 and 1979, research in signal 
colors for the railroads began again to establish standards for the ministry. 
Experiments were conducted at seven railway bureaus. A total of 1,457 
people participated in the experiments. Most of them were locomotive 
engineers and signal operators. These have provided scientific and experi- 
mental data’ for the Railway Ministry to perfect its signal color standards. 


2. Research in Signals in the Central Control Room of Power Stations 


Centralized control of weak electrical units in a central control room of a 
power station is a relatively new technique. It has both economic and 
technical advantages. The central control room is the heart of the opera- 
tion of the entire power station. The operating conditions of various 
machinery are all reflected on the screen in the control room. The operator 
on duty operates various signals according to what is shown on the screen. 
As a result of research and experiments from the point of view of engineering 
psychology, and from surveys and experimentation at actual localities, 
workers of the Psychology Institute have proposed the following principles 
for the design! of signal representation in power stations with centralized 
control of weak electrical units: 1. Signals should be directly visible. 
The reflection screen currently being used for centralized control signals 
of weak electrical units are directly visible, but there is still room for 
improvement. If certain analog signals and verbal instructions could be 
combined, than an even stronger direct visibility would be possible. 

2. Signals should be appropriately concentrated, and the area of the screen 
should be made smaller. To raise the work efficiency of the operator on 
duty, the arrangement of various signals should be more centralized. 

3. Signals and operating components should be closely coordinated. The 
principle of the suitability of stimuli-reaction should be followed. Each 
operational activity should be indicated by a feedback signal. This is 

very important from the safety point of view. This work was one of the 
achievements shown at the exhibit research achievements of water conservancy 
and electric power sciences in 1965. The arrangement of the screen of the 
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centralized control room of a simulated power station operating on a 1:1 
signal ratio and built by the Psychology Inetitute provided a reference 
for the design of the central control rooms of some power stations in our 
nation. 


‘. Studying the Visual Problems Assoctated with Standardized Lighting 


Lighting construction and vision are closely related. This is also one 

of the subjects of study of traditional industrial psychology. Related 
data of foreign nations are not necessarily suitable for our antigen. 
Therefore, our nation's psychological workers conducted research*® related 
to the problem of standard Lighting in ordinary middle and elementary 
school classrooms in response to actual needs during the mid-1960's Re- 
sults of the experiments suggested that, taking into consideration the cost 
of construction and the protection of the vision of young people, the 
brightness of student's desk tops should be 80 lux (meter-candle) and this 
should be taken as the basis for the design of classroom lighting. Concrete 
data were also provided for artificial lighting. 


In compiling the brightness standards for the nation's industries and 
enterprises, our nation's psychological workers also participated in research. 
Based on massive on site surveys and measurements, a series of experimental 
research projects on the visual funccions of the Chinese people was completed. 
The results show that under the same level of Lighting, a supplementary 
relationship exists between the visual angle and contrast, i.e., the visual 
angle can be made smaller by increasing contrast, and contrast can be Lowered 
by increasing the visual angle. Under the same probability of correct recogni- 
tion (95%), increasing lighting reduces contrast. This is most obvious when 
the lighting is low and the visual angle is small. Under the same contrast 
value, increasing lighting reduces the visual angle. Results of the experi- 
ments also proved the “reduction law of effectiveness of lighting." This 

law was used to suggest that in classifying work concerned with vision, the 
classification should be finer for processing objects of small dimensions 
and it should be larger for processing objects of larger dimensions. This 
classification not only raises the lighting requirements for precise work 

but also satisfies the goal of conservation of electricity. Based on the 
experimental results proving that dark colors and black backgrounds are 
unfavorable to visual recognition, it was suggested that in establishing 
lighting standards, for places of production where there is a dark-colored 
background and where the reflection of light is low, the lighting should be 
brighter.!7 Based on the experimental results of the effect of variations 

of brightness of the visual field upon visual perception, it was suggested 
that in establishing the standards, a 20:1 brightness ratio be used. In 
addition, based on the result that within the range of brightness of 1 to 

100 lux a different light source does not greatly affect visual recognition 
it was suggested that in establishing brightness standards, the same 
brightness values can be used for different light sources. The data pro- 
vided by this research project have provided an important basis in visual 
psychology for concerned departments in establishing standards of brightness 
for lighting in our nation's industries and enterprises. 
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In addition to the achievements in the three aspects described above, other 
research, such as the study of the efforts of anaerobic conditions on 
plateaus upon the function of the brain*” and the effect of the thickness, 
length, and spacing of graduations on electric switchboard meters upon 
reading speed and accuracy 0 all have definite practical significance. 

The former provides reference for concerned departments in dispatching 
workers to work in plateau regions above sea level. The latter provides 
data for concerned departments in designing graduations on instruments, 


Itt 


"Studying the old enables one to learn new things" indicates that a pre- 
liminary summary of the achievements in the aspects described above can 
perhaps benefit future research, First, the selection of these research 
topics is to a definite degree within the scope of the principle of pro- 
viding a solution to key comprehensive problems in actual production. The 
selection of railroad signals assures safe operation of railroad cars and is 
an extremely important measure. Questions on how to select the best way of 
setting up the signals and to determine the degree of tolerance of color 
standards for colored lights are important questions for the communications 
and trasnportation departments. Our nation's industrial psychology workers 
have conducted a quantity of experimental research and have provided valuable 
data and made valuable suggestions to actual departments. Again, for example, 
establishment of brightness standards for industry and enterprises, considera- 
tion of visual factors, and establishment of a brightness standard suitable 
to our nation's actual situation satisfy the need of all types of production 
shops and also achieve the goal of conserving electricity. This is surely 

a subject which has widespread significance. Second, these research pro- 
jects have basically achieved implementation of the policy of Linking 

theory with reality and have enriched the content of the academic subject 
through completion of the task. The research project concerned with flashing 
railroad signals has provided a preliminary precursory example. By solving 
the actual problems, a theoretical exploration of questions ecnestatas the 
sensing of time and the phenomenon of illusory motion was conducted. »22 
Again, for example, in the work te establish a brightness standard, a big 
step in the direction of theore’'ical exploration was taken by utilizing 
experimental data on the visual functions of Chinese to formulate a mathe- 
matical model of the visual function. Third, these research projects pre- 
liminarily realized a combination of research in the field and research in 
the laboratory. A lesson had been learned during the first 10 years of 

work in industrial psychology. Laboratory research ceased completely. The 
result was that the level of research was not raised and theory could not 

be summarized. Generally speaking, the three points mentioned above may 

be instructive in future work. 





IV 


During the past 30 years, our nation's research in industrial psychology 
has already acieved definite results, and about 40 papers have already 
been published. Comparing the achievements during the past 20 years with 
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those during the first 10 years shows that even though research during the 
past 20 years suifered from the destruction and sabotage by Lin Biao and 

the “gang of four,” the achievements made during the past 20 years have been 
far greater than those of the first 10 years. This shows that our nation's 
industrial paychology has already grown from infancy into adulthood. The 
team of workers has expanded and the level of reach has been raised. Some 
research work were not far behind international levels at the time of com- 
parison. At the beginning of the 1960's, the concept and methods of in- 
forma ion theory had already been applied in engineering psychology research. 
This was also reflected in our nation's industrial psychology research. 

For example, during the beginning of the 1960's, some researchers used the 
methods of information theory to study the problem of the suitability of 
stimuli-reaction.23+24 Some researchers used this method to study the 
problem of semantic interference. 


In retrospect and in Looking at the future, the following three points are 
worth considering: 


1. Persist in the direction of linking theory with reality. 


Production is the greatest motive force for scientific development. This 

is especially true in industrial psychology. As mentioned above, more work 
has been done in industrial psychology research concerned with signals 
during the 30 years since the founding of the nation. This indicates that 
our nation's industry, its communications and transportation industries, 

have already developed to the stage where they require industrial psychology 
to serve them. On the other hand, this shows industrial psychology can 

solve the problems presented by the actual operational departments. As the 
entire nation marches toward the four modernizations, it can be foreseen 

that more and more subjects will emerge as problems for industrial psychology 
to solve. As long as our nation's industrial psychology workers persist in 
the direction of linking theory with reality, go to the sites to conduct 
surveys and gain an understanding of the situation, and have the courage 

to take up the subjects presented by the production departments, the work 

of industrial psychology will have a bright future. As Chen Li mentioned 

in his article "Engineering Psychology Marches Toward the Four Moderniza- 
tions,"“° in the four modernizations the central link is increased productive 
power. Engineering psychology will make active contributions. 


2. Look at future subjects of research. 


in the past 30 years, our nation's industrial psychology workers have conducted 
different aspects of research. Given the premise of taking care of present 
needs and preparing new subjects for study, what areas of study should be 
pursued in depth on the presently established foundations, and what work 

should be prepared for study? It is believed the following subjects should 

be continued: 1. Research ‘» industrial psychology can provide the necessary 
data and a scientific basis for the drafting of various standards relating 

to the study of work efficiency. This is especially true with regard to 
standards closely related to man's senses such as vision--standards for 
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brightness, lighting, and color--and touch=-quantitative standards involving 
touch and motor senses. 2. The problem of paychological selection was 
preliminarily studied by oug nation's industrial psychology workera, and 

some results were obtained, This question wae later “banned.” Individual 
differences among men exist objectively. Different profeasions, especially 
certain special types of work, require certain psychological qualities. 

This is also an objective and real need. Our nation's industrial psychology 
workers should Liberate their thought and develop research in thie regard 
according to plan. 3. The question of how the design of signals can be 
adapted to man's consciousness, thought, and operational characteristicse-- 
or more generally, the question of the suitability of stimuli-reaction--is 
one on which our nation's industrial psychology workers have conducted some 
research and have already obtained relatively visible results. This should 
be continually studied further in depth by linking theory with reality on 
the already existing foundation. 4. A Xu Liancang [1776 5114 0221) pointed 
out in his article "The Four Modernizations Need Paychology,"28 these include 
psychological questions in production management, such as wage system, 

system of rewards, and welfare system; how can spiritual encouragement and 
material incentives be combined well under the actual situation in our nation; 
and what measures can be taken to develop effectiveness. These questions 
may be foreign to our nation's industrial psychology workers, but they are 
fresh questions which have real significance. Necessary attention should 

be given to these subjects, and exploratory research should be conducted 

in cooperation with concerned departments. 5. The question of man-machine 
interface in engineering psychology is not an outstanding subject at present. 
As our nation's industrial production becomes semi-automated and automated, 
questions concerning this aspect will be brought out. However high the 

level of automation, man is still a necessary link in this system, especially 
in operations of monitoring signals and reconnaissance photography. Man 
possesses the superior qualities of strong adaptability, quick learning, 
strong reaction, and a good visual system. These are qualities which the 
computer cannot match. Therefore, in man-machine interface, the questions 
of how to select suitable people to do different types of work and how to 
objectively determine and measure these psychological qualities are subjects 
which await furcher exploration by industrial psychology workers. 





3. Acieve improved research methods, means, and measures 


Generally speaking, past work shows that methodology and measures still 
remain at a general level. Continuing in this way will make it difficult 
to precisely expose and reflect the characteristics of the process, and 

it will be even more difficult to summaraize a theory. It seems necessary 
to utilize modern instruments and equipment with purpose and a plan. For 
example, the question of the loci of eye movements in the process of reading 
and observation, and how can such loci be objectively recorded, is a topic 
not only of long-term interest to physiologists and psychologists but also 
constitutes knowledge needed by some engineers involved in simulated recog- 
nition in recent years. The techniques used in the past, such as photo- 
graphy, mechanical, and even optical methods, all have certain shortcomings. 
The subject of experiment feels uncomfortable and the mechanical nature of 
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the eve ia changed. Recently some people have used a noncontact method. 

A télevision camera and a microcomputer have been used as a system for 
recording images. This not only accurately cecords the loci of the eye 
movement but also recorda the order of eye movements. On the other hand, 
raising the ca iber of the researchers and utilizing new measures may also 
elevate the quality of research. For example, people involved in artificial 
intelligence have used the so-called "thinking out loud" method. The subjects 
of the experiments were asked to say out loud every step they take in the 
curse of solving a problem, whether the step is right or worng. This is 

an externalization of the thoughts of the experimental subjects. The 
experimenters using this method were able to systematically analyze in 
detail the entire process used by the subjects of the experiment, when they 
were solving a problem, and a flow chart of problem solution was drawn from 
the experiment. It seems that the achievement of improved methods, means 
and measures of research constitutes an important task facing our nation's 
industrial psychology workers. 


FOOTNOTES 
1. Li Jiaxhi [2621 1367 3112], He Paoyuan [6378 5508 3239], and Zhao Biru 
(6392 3880 1172], "The Order of Reactions of Establishing Motor 
Moveme:.ts,' JOURNAL OF PSYCHOLOGY, No 1, 1956. 


2. Li Jiaghi and Xu Liancang [1776 5114 0221], "Preliminary Analysis of 
industrial Accidents," JOURNAL OF PSYCHOLOGY, No 2, 1957. 


3}. Industrial Psychology Group of the Psychology Institute of the Chinese 
Academy of Sciences. "Preliminary Research in Improving the Method 
of Punching Operations," JOURNAL OF PSYCHOLOGY, No 1, 1959. 
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[Article by Lin Zhongxian [2651 0112 6343) and Fang Zhi [2455 5267] of the 
Psychology Institute of the Chinese Academy of Sciences: "Thirty Years of 
Experimental Psychology in China") 





1 


{Text] Experimental psychology has a long history. It was established 
during the middle of the last century. Methods of natural science were 

used to study psychological problems. This exerted an important influence 

in establishing psychology as an independent branch of science. But 
psychology was introduced into China only at the end of the Manchu Dynasty. 
The earliest psychology laboratory was set up by the Department of Philosophy 
of the University of Beijing in 1917. In old China before liberation, seven 
or eight schools of higher learning had already set up psychology departments. 
Classes included general psychology and experimental psychology; laboratories 
for the study of psychology had been set up, but not much actual work was 
done in the study of experimental psychology. At the time, research in 
psychological processes involved inly questions concerning learning and 
memory . 


In 1949, the People's Republic of China was founded. Under the party's 
leadership, the psychology departments at schools of higher learning were 
correspondingly reorganized and a psychological research laboratory was 
established at the Chinese Academy of Sciences. The broad masses of 
psychological workers underwent ideological reformation and conscientiously 
studied Marxism-Leninism. Dialectic materialism's theory of knowledge was 
used to guide research in psychology and the teaching of psychology. The 
mistaken views in the theories of experimental psychology of foreign 
countries were criticized.2+3,4 


The early history of experimental psychology indicated that it was established 
on the beginnings of experimental research into the senses and consciousness. 
During the last 100 years, research in the senses and consciousness has 
always been the realm in which most of the research in experimental psychology 
has been done and the achievements have been outstanding. The Psychology 
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Institute of the Chinese Academy of Sciences began in 1951 to conduct pre- 
liminary research in motor senses, Work in this regard was influenced 
mainly by traditional experimental psychology. The content and methodology 
of research were not too different trom those of traditional experimental 
paychology in Western Europe. At this time, some psychological workers of 
our nation began preliminary studies in the establishment of motor patterns 
and formation of motor skills based on Pavlov's theory of learning. Between 
1951 and 1957, some experimental research was done. Some of the research 
followed the influence of the traditional experimental psychology of the 
West, while other research followed the influence of Soviet psychology. 


Psychological workers in China right after the founding of the nation to 
answer this question: How should new China's psychology be established 
and where should new China's psychology go? At the time, it was proposed 
to tollow the guidance of Marxism and to establish the new psychology on 
the foundation of Pavlov's theorv. However, this is a process which 
requires time for searching in the dark. China's psychology has endured 
for 30 years since the founding of the nation and has traveled long and 
winding roads. Both in retrospect and in looking ahead, [we see that] a 
new era is about to arrive. Today we should make a comprehensive summary. 


il 


We can divide the past 30 years of our nation's experimental psychology 
into the following periods of development: 


The period from 1951 to 1957 was the first stage of development of China's 
experimental psychology after the founding of the nation. Based on learning 
and reforms, the Psychology Institute of the Chinese Academy of Sciences 
during this period conducted rather systematic experimental research in 
motor senses. Research began in paramotor phenomena ®nd advanced to the 
research of the threshold limits of motor senses and the question of the 
judgment of speed. In one research project of the threshold limits of 
motor senses conducted by Jing Qicheng [5427 0366 6134] et al,’ a lower 
threshold limit of 0.66 millimeters/second and an upper threshold limit of 
605.2 millimeters/second were established. In another experiment, Cao 
Richang [2580 2480 2490) et ai, studied the effect of different conditions 
on forecasting the course of motion. The results of research into these 
aspects have provided definite information about motor senses. Research 

in the threshold limits of motor senses received the attention of some 
foreign researchers. In addition, some pshychological workers also con- 
ducted experimental research in the establishment of motor patterns,’ and 
through work in this field the developmental course of acquiring motor skills 
was studied in depth and preliminary information was compiled. 


The work mentioned above all belonged to experimental research in basic 
theory. As our nation's socialist construction developed, the question 

of how our nation's experimental research in psychology could better suit 
the needs of our nation's development had already become an actual problem 
facing our nation's psychological workers. In 1957, our nation underwent 
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4 ational rectification mMevement, During the latter period of the movement, 
our nation's psychological workers exposed and criticized the tendency of 
separation of psychology teaching and research from reality after liberation, 
A debate began among psychological workers concerning the question of 
whether psychology should strengthen ite links with actual problems, This 
debate should be said to have been beneficial. It made psychological workers 
fully realize the necessity of linking eclentific research with reality. But 
at the same time, recognition of the importance and significance of basic 
theoritical research in the laboratory wae insufficient. Under the cir- 
cumstances at that time, emphasis on Linking psychological research work 

of the future with reality became the major dire tion, and until 1961 some 
basic work in experimental psychology turned towerd efforta to establish 
iinks with reality. During this period, experiweatal research work concerned 
with the basic theory mentioned above basically ceased. 





Therefore, from 1957 to 1961, work in experimental psychology in China was 
mostly within the realm of industrial psychology. This can be said to be 
the second stage of development of our nation's experimental psychology. 
During this period, the Psychology Institute of the Chinese Academy of 
Sciences conducted research in the visual judgment of steelworkers working 
near flame, research in creative thought in technological renovation, and 
research in psychological selection of airplane pilots. Research in these 
respects has all been regarded highly and welcomed by concerned departments, 
and definte results have been obtained. 


During this period, basic theoretical research in the laboratory was scattered. 
Some psychological workers conducted — —— experiments in visual 
illusions” and stimuli from different positions. 


Although such work was done in laboratory conditions, the researchers linked 
‘heir work to actual questions concerned with aerial observation and illu- 
sions. A mre typical kind of basic theoritical research was done by 

Lone Shuxiu [7893 0647 0208] et a1.10, 11 They determined the Chinese 
people's threshold limits in hearing pure tones, and drew the first hearing 
ability zero-level curve for Chinese. The curve approximates that published 
by the American Standards Association (ASA) in 1951; the number of people 
surveyed, the methodology, and the results were also similar. The result 

of this work has practical significance in the design of both communications 
equipment and some medical equipment and has applications in clinical otology. 


In retrospect, how should we view the debate in 1958 regarding Linking 
psychology with actual situations? It should be emphasized that the direc- 
tion of linking psychology with reality cannot be said to be incorrect. 

The problem is not whether psychology should or should not be linked to 
reality, but how basic theoretical research in psychology should be viewed. 
This is a problem that exists in common with other sciences. There is no 
doubt that scientific research must be linked to reality. But can basic 
theoretical research conducted in laboratories all be labeled as removed 
from reality? The lesson of experience during this stage was exactly that. 
We know that exploration of some basic theoretical work is frequently a 
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predication of future things, Lt @ust therefore progress further than the 
Actual realities of life, Withow’ basic theoretical research, it is very 
diffieult to elevate the level of science and make science develop more 
rapidly, From the point of view of our nation's development of experi- 
mental peychology, som serious probleme have been exposed because basic 
theoretical research in the laboratory was weak or even ceased, If the 
theoretical level does not rise, there will be @ lack of syatematic order. 
Continuing this way will be detrimental to the development of science. Our 
fation's peychological workers have all experienced a period of searching 
in the dark and have profoundly realized the necessity and importance of 
conducting basic theoretical research in the laboratory, Thus our nation's 
experimental peychology entered ite third stage of development, the period 
between 1962 and 1966, 


The period between 1962 and 1966 was one in which our nation's experimental 
psychology enjoyed greater progress, More systematic research was done by 
psychological workers of schools of higher learning and the Psychology 
institute of the Chinese Academy of Sciences in such aspects as senses and 
consciousness, memory, and thought. The Peychology Institute of the Chinese 
Academy of Sciences expanded ite laboratory and strengthened basic theore- 
tical research in experimental psychology during this period. And starting 
in 1962, a series of seientific papere of definite value was published. 


in this period, the major — of study was spatial consciousness, such 
a8 consciousness of distances, ! =19 depth 20-21 consciousness, and visual 
determination of direction and position. * “23 The work in these fields 
systematically explored the effects of various factors that affect the 
consciousness of distancee and the visual determination of positions. A 
series of basic data of value was obtained. Some research results in these 
aspects have been used by relevant departments. Jing Qicheng [5427 0366 6234] 
et al, proposed a theory on the relationship between the self and the sur- 
rounding environment based on a series of research results. It was believed 
that constancy of consciousness is formed and developed by the gutual rela- 
tionship between man's social practices and his surrounding environment. 

in spatial consciousness, the normal relationship between man's own position 
and hie surrounding environment is an important condition of constancy of 
consciousness. When the normal relationship between people and their 
environment is destroyed, constancy of consciousness will be destroyed to 
ditferent degrees. The series of work in these aspects of research, compared 
to topice being studied in foreign nations at the time, was unique to our 
nation. A lot of experimental work described above was conducted in actual 
situations under natural conditions and approached actual happenings. 
Scholars of some ‘oreign nations believed that the work of our nation's 
psychologists of the time grasped the mainstream of international research 

in consciousness. 


in addition, preliminary exploratory research in the connggeggasee of pictures 
was aleo launched. Peng Ruixiang (1756 3843 4382) et al,*"* explored the 
characteristics of picture recognition and factors affecting repeated 
recognition of pictures, and some preliminary results were obtained, 
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hearing cOfec joushess feseareh alse coveleges father fapidly during this 
period, Ma Dayou [7456 1129 3731] et al,*® conducted a great deal of re- 
search in the statistics of sound of ordinary speech, compilation of 

testing Materials, methods of testing, and methods of prediction of clarity, 
and a definite amomt of basig data was obtained, In Lagguage connec loushess, 
Liang Zhian [2733 0037 144), ’ and Pang Zhi (2455 52671*° separately studied 
the important functions of acoustical characteriatics of sounde of ordinary 
speech, rhyme and accent in consciousness, Fang Zhi proposed a three-level 
view by considering the effect of transmission of language and by con= 
sidering the deconding mechanism of consciousness, Some work in this aspect 
possesses definite value, 


During this period, research was also done in the qutual action of Shi Covent 
sensory channels of the sense of touch and the sense of movement. 29" In 
addition, a lot of research work was related to the study of the formulation 
of repeated illusions.33-%© A few studies were dane on Mueller-Leier 
illusion,’’ and some discussions on the general theory of illusions were 
published.38 Some preliminary results were obtained in research work in 

all areas. 


Some rather complex psychological phenomena, such as the question concerning 
the linking of colors and forms, were pggtiniaarily explored in research 
conducted by Chen Li [7115 4539] et al. The work had real significance 

in the development of the study of children's abilities in abstraction and 
generalization, but it was attacked and denounced in the paper by articles 
written by one of the members of the “gang of four,” Yao Wenyuan (pseudonym 
Ge Minjen [5514 6900 0086], as being “metaphysical,” “idealistic,” and 
“eounterscientific.” Chen Li et al wrote articles in retort. This was the 
so-called “Ge Chen debate” in the realm of psychology that caused 4 sensa- 
tion on the eve of the Great Cultural Revolution. 


What are the experiences during this stage that can be summarized’ 


During the period 1962 and 1966, experimental psychology developed rather 
quickly in our nation because of the emphasis on basic experimental research 
in psychology. If we consider that during the period from 1951 to 1957, 
the scope of research in experimental psychology was narrow, covering only 
research in motor senses, then during this period (1962-1966), experimental 
psychology was engaged in many research subjects, such as distance sensing, 
sensing changes in depth, spatial determination of position, sensing of 
pictures, hearing, touch, sensing of movement, gutual effects of senses 

and illusions. Definite achievements and results were obtained during this 
period such as the relatively great progress in spatial consciousness and 
hearing consciousness, among other good results. 


This fact illustrates the principle that emphasis on basic experimental 
research and scientific research must have relative stability and systematic 
order. These in turn will aid a more rapid raising of the level of scien- 
tific theory and quicker achievements. If our nation's psychological workers 
can persist in this direction, then our nation's experimental psychology 
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today will develop even faster and achieve richer results. But it was a 
pity that from 1966 on, experimental peychology, which was on the road 
toward prospetous growth, was trampled upon and abused by the dark hands 

of the “gang of four” that extended into the circles of psychology. They 
‘Oldbleededly tore apart the experimental methods of psychology and launched 
a Maseive campaign of accusation and denunciation and accused psychology 

as being “capitalist clase psychology.” Many psychologists were persecuted, 
tesearch and tea ine of peychology were forced to cease for a very long 
perio’ The development of peychology suffered a serious loss. 


in the “Ge Chen debate,” our nation's many psychological workers opposed 

the nonsense expressed by Yao Wenyuan, who knew nothing about psychology, 

who did not have an understanding of even the most basic knowledge of 
sclentifie experimentation and who was 4 charlatan. But under the cir- 
cuhfetances of the time, any sentence in disagreement would be labeled a 
“vielous attack” by the “capitalist clase,” and the person would be criticized, 
Academic questions became confused with political questions. Political 
criticiem replaced academic discussion. Organized encirclement was used 

a8 4 method to suppress differing opinions. There was a lack of academic 
democracy. This could only hinder scientific research, suffocate academic 
thought, and destroy scientific research teams. The lesson of this experience 
is very painful, and it should not happen again in the future. 

Although psychology was abused by the “gang of four,” some psychological 
workers still persisted under very difficult conditions in conducting 
scientific experimental research. In 1972, scientific researchers of the 
Paychology Imetitute of the Chinese Academy of Sciences began to engage in 
research in experimental psychology. In 1976, after the Party Central 
Committee headed by Chairman Hua launched the strike to crush the "gang of 
four,” pavehology received a new life and was again able to see daylight 

and ite reputation was revivied. The broad masses of psychological workers 
all were happy. In recent years, especially after crushing the “gang of 
four,” our nation’s experimental psychology has developed relatively rapidly. 
In only a few years, many valuable achievements have been made. it can be 
said that after 1976, when the “gang of four" was defeated, the fourth stage 
in the development of our nation's experimental psychology began. 


During this period, some psychological research organizations were revived 
and rebuilt. Teaching activities and psychology research laboratories wer 
reopened at some echools of higher learning. As the great situation in our 
nation developed, several colleges and schools of higher learning have 
expanded and established departments of psychology and have begun to admit 
undergraduates and graduate students. In May of this year, the Psychology 
institute of the Chinese Academy of Sciences and the Hangzhou University 
jointly established a study clase for experimental psychology teachers at 
schools of higher learning, and a group of experimental psychology teachers 
has been trained. An experimental psychology staff committee will be set 
up at this year's annual conference of the third academic conference of the 
Chinese Paychology Society. All of this signifies that our nation's re- 
search in and teaching of experimental peychology have advanced beyond a 
new height in development. 
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in fesearch work, the Psychology Institute of the Chinese Academy of Sciences 
has launched grovenatic research inte color vision, tHe Baoyuan [6378 5508 
3293) et al,*° have shown, through the resules of research into relative 
visual functions of the light spectrum of the eye of the Chinese that there 
isn no obvious difference between the curve corresponding to CIE and the 
relative visual brightness curve of the light epectrum of Chinese people's 
eyes. This proves that ethnological differences have no important influence 
upon visual brightners of the Light spectrum. It was further discovered 
that age, field of vision, and level of brightness exert a definite effect 
upon the funetion V (A). Yang Xiongli [2799 7160 6849] et al,** of the 
Paychology Institute of the Chinese Academy of Sciences, also conducted 
research on related questions. Achievements in this aspect have a definite 
value in photometry and colorimetry. 


Lin Zhongxian (2651 O112 6363) and Peng Ruixiang et al,“"""’ conducted 
systematic studies of the colorimetric character! tice of the skin color 
of the Chinese and the color tolerance of the memory, and they obtained 

4 series of basic data which fill in some of the voids in these areas in 
our nation. This work was comparable to the same kind of work being done 
abroad in the number of people surveyed, the methodology of testing, and 
the experimental techniques. Research results in these areas have already 
been applied in the standardization of color electrochromatic cards, 
evaluation of color development of light source, and standardization of 
colors. 


Jing Qicheng et ai, “*>* designed a double integration spherical viewing 

colorimeter. This instrument not only can produce comparative colors but 

also can produce colors to be tested. This instrumen* was used to conduct 

re me end Onn of colores of four types of illuminating bodies designated 
» and D75, and the tolerance of coupling of colors of the four 

leas 2* 1323 bodies was obtained. This work has actual signifi- 

eance in the colorimetric coupling of various standard light sources. 


in addition, Yu Jisheng [5713 4480 3932] et al," measured some basic 
parameters of depth consciousness obtained meaningful basic data. 
Zhang Houcan [1728 0624 4732] et al, 3 explored the soletiquente between 
subjective profiles and depth clues. Wang Su [3769 3936)?" conducted 
research in the relationship between methods of touching ana consciousness 
of the duration of the sense of touch; some preliminary results have been 
obtained. 


The Psychology Institute of the Chinese Academy of Sciences algo conducted 
research in hearing. Fang Zhi and Shen Hua [3088 8518] et al, 5 studied 
estimates of hearing ability of ordinary speech and preliminarily determined 
the quantitative relationship between the hearing ability of pure sounds 
and the hearing ability of ordinary speech. They showed that the three- 
frequency estimation formula established by AAOO of the United States is 
also agpsteasie to ordinary Chinese speech. But Wang Naiyi [3679 0035 1837) 
et al,’” concluded that the threshold valye of damage of ordinary speech 

is lower. Zhang Jialu [1728 1367 7498), of the Acoustics Institute of 
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the Chinese Academy of Sctences, believed that "consciousness of language 
ie first a sensory process, and it should not .e overly emphasized as a 
motor function, ae in the theory of motor senses.” He proposed the theory 
of reflective consciousness of language based on his experimental research 
and understanding of the process of consciousness of language. This theory 
disagrees with some of the viewpoints in foreign nations concerning the 
theory of language consciousness, Work in thie aspect has established a 
foundation for further in-depth research, 


In summary, it can be seen that research in experimental psychology during 
this period again developed, and within a very few years welcoming achieve- 
ments have been made one after another in some realms such as color vision, 
depth consciousness, and hearing. These achievements have been established 
as national standards, This shows that under the guidance of the correct 
line, experimental psychology has been able to develop its important function 
more and more in socialist construction. 


Although during the past 3 years the development of psychology in China 
has traveled a path of hardships and has suffered bitter experiences, many 
psychological workers in the past 30 years have overcome various difficul- 
ties, under the guidance of the correct line of the party, and have per- 
sisted in conducting experimental research in psychology. In some realms 
they have accumulated auch valuable scientific data, produced definite 
achievements, and published a series of papers with a definite scientific 
caliber. 


in retrospect, it is necessary to summarize the lessons of experience well. 
But it is more important to broaden our views and look into the future to 
see the bright future of the development of experimental psychology in China 
and the taske of our nation’s paychological workers. Here we will discuss 
some viewpoints. 


i. Firet, we should realize that the present state of China's experimental 
psychology is still backward and that it cannot suit the needs of present 
development in our nation very well. There is still a relatively big dis- 
tance between our progress and the advanced levels of international achieve- 
mente in psychology. We should pay attention to learning and absorbing the 
advanced things of foreign nations and strengthen academic exchange activi- 
ties with foreign nations. We must have the courage to surpass the advanced 
international levels. We must not simply be satisfied with representing 

the work of foreign researchers. We should possess our own national charac- 
teristics in research and make discoveries, invent, and create. We should 
use the viewpoint of dialectical materialism to guide our research. As 

we absorb the cumulative achievements of psychology from the past and the 
present, we must establish a theoretical system of experi sental psychology 
in our nation and strive toward the realization, within not too long a time, 
of first-rate scientific research achievements that possess our nation's 
characteristics in some realms. 
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2. Experimental paychology should take in useful achievements of similar 
sciences, especially new techniques, new concepts, and new methods, Ex= 
perimental psychology emphasizes experiments, It uses mainly experimental 
methods to explore man's paychological phenomena. In recent years, as 
scientific technology progresses day by day, some new techniques are being 
developed internationally. New concepts and new methods, such as cybernetics, 
information theory, microelectrode techniques, molecular biology, and 
mathematical analysis, have been introduced into the realm of psychology. 
These have elevated the level of experimental research in paychology visibly. 
Paychologiste treat sensing, learning, memory and thinking and such paycho- 
logical processes from the angle of information processing. They now more 
than ever share a common language with similar sciences, and this isa even 
more beneficial to the development of psychology. We should strengthen the 
construction of modern laboratories and use equipment and facilities of 
advanced tecimvlogy. Only in this way can the secrets of psychological 
phenomena be revealed step by step. 


3. Generally speaking, the scope of research over the past 0 years in 
experimental psychology in our nation is still very narrow. Relatively more 
research has been conducted only in studying the senses and consciousness. 
Some work which has slackened off in recent years, such as research in memory 
and thought, should be intensified. In addition, research in experimental 
psychology in our nation should be developed step by step in higher normal 
colleges and schools. Viewing the development of psychology in the intern- 
national realm, we see that rather much progress has been made in recent 
years in the study of memory and learning at the molecular level and in the 
research of senses, consciousness, visual effects and visual perception. 
People have discovered that “specialized” cells exist for different sensory 
perceptions. Some react only to parallel lines. Some react only to 
perpendicular lines. Some react to definite angles and pictures. And there 
are even specialized perception cells that react to direction of motion, 
visual differentials between the eyes, color, and speech sounds. Thies has 
deepened the understanding of the process of information processing by means 
of visual channels at different levels. The development of each science 

in different stages has its own leading realm. This realm is situated in 

a central position and exercises a leading function. Viewing the present 
development of experimental psychology, it can be seen that research in 
consciousness and memory is in a leading position. Breakthroughs wiil 
probably come in these areas in the near future. Therefore, research in 
these aspects should be greatly strengthened. 


4. Classification within experimental psychology is relative, not absolute. 
Experimental psychology is very closely related to industrial psychology and 
engineering psychology. Experimental psychology emphasizes basic theoretical 
research even more. In basic theoretical research, experimental resea:— 

in l»*boratories is both necessary and important. But this is not the on. 
researvn path. Some work requires observation and survey and must be con- 
ducted in combination with reality. We must emphasize a close combination 
of research and reality and carry out research work that serves the actual 
situation. The principles of linking theory and reality must be firmly 
implemented. 
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Experimental paychology will occupy an important position in realizing the 
modernization of psychology. As experimental methods and techniques develop 
further and approach perfect, it can be foreseen that the scientific ex- 
planation of some complicated psychological phenomena will be elevated to a 
new level, Whether some complicated phenomena of social psychology such 

ase man's social emotions, attitudes, motives, wishes, and needs can be 
purposefully studied by conducting controlled experimental research using 
methods and techniques of experimental psychology is still a question for 
further exploration by experimental psychological workers. 


FOOTNOTES 


1. Pan Shu [3382 54686) and Chen Darou [7115 1129 2677], "Development of 


Phychology in China Over the Past 10 Years," JOURNAL OF PSYCHOLOGY, 
No 5, 1959, 


2. Jing Qicheng [5427 0366 6134] and Ye Kuan [5509 4821], "Preliminary 
Criticism of the Idealist Sensory-Physiology and Psychology," JOURNAL 
OF PSYCHOLOGY, No 1, 1956. 


3. Ni Zhongfang [6242 0022 2455], “Preliminary Critique of Watson's 
Behavioriem in Peychology,” JOURNAL OF PSYCHOLOGY, No 1, 1957. 


4. Du Weitao [2629 4850 3447], “Critique of the Theories of Gestaltism 
Concerning the Senses and Thought,” JOURNAL OF PSYCHOLOGY, No 6, 1959. 


5. Jing Cieheng and Ye Xuan, "Experimental Study of the Threshold Limits 
of Mocor Senses,” JOURNAL OF PSYCHOLOGY, Vol 1, No 2, 1957. 


6. Cao Richang [2580 2480 2490, Jing Qicheng, and Lin Zhongxian [2651 0112 
6343), “Preliminary Study of Predicating the Course of Motion,” JOURNAL 
OF PSYCHOLOGY, Nos 1 and 2, 1957. 


7. Li Staghi [2621 1367 3112], He Paoywan [6378 5508 3293], and Zhao Biru 
[6392 3880 1172], “Ordered Reacti nse in Establishing Motor Movements,” 
JOURNAL OF PSYCHOLOGY, Vol 1, No i, 1957. 


8. Feng Genquan [1409 2704 3123] and Yang Dezhuang [2799 1795 8369], 
“Experimental Research in Visual Illusion of Motion,” JOURNAL OF 
PSYCHOLOGY, No 5, 1959. 


9. Xi Shengzhang [1153 5110 4545], Zou Yuhui [6760 3768 1979], Lin Zhongxian, 
“Experimental Study of the Observation of Stimuli From Different Positions,” 
JOURNAL OF PSYCHOLOGY, No 3, 1959. 


10. Long Shuxiu [7893 0647 0208) and Wang Duoan [3769 6995 1344], “Determina- 
tion I of the Threshold Limit of Hearing of Pure Sounds of Youths 16 to 
25 Years Old; Simulated Equivalent Curve of the True Ear," JOURNAL OF 
PSYCHOLOGY, No 1, 1960, 


142 








il, 


13, 


14, 


15 


16. 


17. 


18. 


19, 


20. 


21. 


22. 


23. 


24. 


Long Shuxiu and Pang Zhi [2455 5267], “Determination II of the Thres- 
hold Limit of Hearing of Pure Sounds of Youths 16 to 25 Years Old, 
Normal Hearing Curve," JOURNAL OF PSYCHOLOGY, No 2, 1960, 


Jing Qicheng, Peng Ruixiang [1756 3843 4382) and Fang Yunqiu [2455 
5366 4428], “Effects of Distance and Observational Position Upon the 
Sensing of Sizes," JOURNAL OF PSYCHOLOGY, No 1, 1963, 


Jing Qicheng, Peng Ruixiang, Fang Yunqiu and Lin Zhongxian (2651 0112 
6343), “Judgment of Size of Objects Lying at Different Angles," 
JOURNAL OF PSYCHOLOGY, No 3, 1963. 


Jing Qicheng, Peng Ruixiang, Lin Zhongxian and Fang Yunqiu, "Sensing 
of Distance When the Body Is Lying Down or Is Upside Down,” JOURNAL OF 
PSYCHOLOGY, No 4, 1964. 


Fang Yunqiu and Jing Qicheng, “Effect of Convergent Eyesight Upon the 
Judgement of Size and Distance," JOURNAL OF PSYCHOLOGY, No 4, 1963. 


Jing Qicheng and Fang Yunqiu, "The Function of Convergence in the 
Constancy of Sensing Size," JOURNAL OF PSYCHOLOGY, No 4, 1963. 


Fang Yunqiu, "Convergent Eyesight, Distance Between Eyes, and Ser sing 
of Distance,” JOURNAL OF PSYCHOLOGY, No 3, 1964. 


Peng Ruixiang and Lin Zhongxian, "Effect of Stimuli of Different 
Brightness and Background upon the Judgment of Distance in Darkroom 
Conditions," JOURNAL OF PSYCHOLOGY, No 1, 1964, 


Jing Qicheng and Liu Wenming [0491 2429 2494], "Relationship Between 
Observation of Distance, Spatiui Distance of Moving Stimuli, and 
Constancy of the Sense of Motion,” JOURNAL OF PSYCHOLOGY, No 3, 1965. 


Peng Ruixiang and Lin Zhongxian, “Effect of Different Slanting Angles 
of Host and Guest Bodies Upon the Recognition of Depth," JOURNAL OF 
PSYCHOLOGY, No 2, 1965. 


Jing Qicheng, "The Phenomenon of Motion in Depth Produced by Convergence 
of the Eyes," JOURNAL OF PSYCHOLOGY, No 4, 1965. 


Lin Zhongxian, "Preliminary Study of Several Factors Affecting the 
Observation of Stimuli at Different Positions," JOURNAL OF PSYCHOLOGY, 
No 2, 1963. 

Peng Danling [1756 5106 7881], “Effect of the Direction of Convergence 
of Both Eyes Upon Visual Judgment of the Perpendicular,” JOURNAL OF 
PSYCHOLOGY, No 2, 1964. 


Peng Ruixiang and Lin Zhongxian, “Experimental Study of Recognition 
of Complex Visual Pictures,” 


[Remainder of Footnotes not included] 


143 


4008 














SCLENTISTS AND SCIENTIFIC ORGANIZATIONS 


"HUNAN RIBAO' COMMENTS ON PROMOTING SCIENCE, TECHNOLOGY 
HK161330 Changsha Hunan Provincial Service in Mandarin 2315 GMT 14 Jul 80 


[Excerpts from 14 July editorial: "It Is Imperative To Relentlessly Grasp 
Scientific and Technological Work") 


[Text] The editorial says: Since the national and provincial meetings on 
scientific and technological work, the majority of leading comrades have 
continuously increased their awareness of the need to grasp scientific and 
technological work. However, some of them still know little or nothing 
about the general situation in which the development of the national economy 
relies more and more on the development of science and technology. They 
still think that grasping scientific and technological work is a slow remedy 
which cannot meet a current urgent need, They say that scientific research 
is something that can be delayed. This shows that to better carry out scien- 
tific and technological work we must go further to concretely solve the ques- 
tion of leaders at various levels understanding scientific and technological 
work. 


The editorial points out: In modern times, without a new breakthrough in 
science and technology, there cannot be a fundamentel change in the methods 
of production or rapid development in productive forces. Competition in 
production is essentially competition in science and technology. Science 
and technology play an obvious role in promoting productive forces. They 
involve very arduous tasks. They are important and have to be tightly 
grasped without delay. 


Of course, it takes time for science and technology to be transformed into 
productive forces, That is to say, only by being continuously and extensively 
applied to production will scientific and technological achievements be 
changed into real productive forces and quickly improve the outlook of pro- 
duction, The party and government leading organizations at all levels and 
the superstructure departments such es the economic and scientific adminis- 
trative offices should make strenuous efforts to carry out organizational 

and leadership work in a concrete way. All departments concerned should 

work out and adopt practical measures in accordance with policy and the 
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organizational and administrative systems and take prompt action to apply 
the scientific and technological achievements to production, Comrades of 
acientific research offices should also go deep into reality to discern 
the conditions in industrial and agricultural production, in cultural, 
educational and public health work and in people's daily lives, 


Proceeding from the realities of our province and from our own sctentific 
and technological strength and level and other conditions, they should 
bring forth our strong points, avoid our shortcomings and bring about good 
economic results, In suggesting topics for acientific research, they should 
pay close attention to linking the long term plans of economic construction 
with the long term plans of science and technology. They should not treat 
these two plans as unrelated matters, 


In conclusion, the editorial says: Achievements stem from capable people. 
High quality achievements stem from highly capable people, We must vigor- 
ously train, discover and promote capable people, employ capable people 
without sticking to hard and fast rules and really make the best possible 
use of men and materials, Leading party and government cadres at all levels 
should further emancipate their minds, completely break the fetters of such 
feudal ideas as giving promot‘ons on order of age and seniority and suppres- 
sing and being jealous of the capable, take solid action instead of paying 
lip service, promote the exploitation of intellectual strength and strive 

to place all capable people in suitable positions. In this way, a completely 
new situation of prosperity in scientific and technological work will surely 
emerge throughout the province, 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


SCIENTIST VIEWS RESEARCH INTO HUMAN BODY'S EXTRAORDINARY FUNCTIONS 
(W1710446 Beijing XINHUA Domestic Service in Chinese 0120 GMT 12 Jul 80 


[Excerpts] Beijing, 17 Jul--Noted Chinese scientist Qian Xuesen recently 
talked to the reporters of some newspapers in Beijing on the discovery of 
some Chinese children's extraordinary sensory capabilities in recent years, 
such as reading and identifying pictures with their ears and armpits, Qian 
Xuesen pointed out that the science of life is a branch of scientific re- 
search that is receiving universal attention in the world today, and com- 
prehensive research is being conducted by many countries with large amounts 
of personnel and material, He added that the discovery of young people with 
extraordinary capabilities in China has provided research on the human 
body's unusual functions with a very important clue. 


Qian Xuesen told the reporters: According to Marxist philosophy, knowledge 
is derived from objective things. As scientists, we must first observe 
objective realities, and we should not negate the existence of a certain 
phenomenon simply because we cannot provide a scientific explanation for 
the time being. 


Answering a question on the relationship between the human body's unusual 
functions and the four modernigations put to him by some reporters, Qian 
Xuesen said: An important mission of a scientist is to unceasingly explore 
the mysteries of nature. There are basic sciences and technical sciences. 
Although some basic sciences cannot be immediately applied to production, 
they are still very important in view of long-range needs. Otherwise, it 
would no Longer be necessary to study fundamental particles and build high- 
energy accelerators, The research on the human body's unusual functions 
will definitely help mankind to better understand itself and further develop 
the life sciences. 


Qian Nuesen was delighted with the recent establishment of research groups 
for the human body's extraordinary capabilities by many research units, 
higher learning institutes and colleges throughout the country, He pointed 
out that instead of dramatizing things, research should be conducted with 
the participation of psychologists and physiologists, and that under proper 
conditions, scientific tests with special equipment should be conducted 
among young people, 
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Participating in this interview were reporters from RENMIN RISAO, XINHUA 
News Agency, the Central People's Broadcasting Station, JILFANGJUN BAO, 
BEIJING KEJT BAO and China Newa Agency, and comrades from the Shanghai 
ZIRAN ZAZHI [15261 3544 7177 1807] and the Aviation Medical Research 
Inatitute of the PLA Air Force, The interview took place on 5 July. 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


BEIJING MUNICIPAL SCIENCE, TECHNOLOGY CONGRESS OPENS 
HK270412 Beijing City Service in Mandarin 2300 GMT 16 Jun 80 


|Summary] The second cougress of the Beijing municipal Science and Tech- 
nology Associativa opened on the morning of 16 June. A total of 615 repre- 
sentatives attended the congress. Mao Lianjue, secretary of the Beijing 
municipal CCP Committee; Bai Jiefu, Standing Committee member of the munici- 
pal CCP Committee and vice mayor; (Pei Lisheng), vice chairman of the 
Chinese Science Association; and Mao Yisheng, chairman of the municipal 
Science and Technology Association, attended the opening ceremony. (Tian 
Fu), secretary of the party organization of the municipal Science and Tech- 
nology Association, presided over the congress and (Wang Shuzhuang), vice 
chairman of the municipal Science and Technology Association, delivered the 
opening speech. 


He said: "This congress will emphatically revolve around the four proposals 
of the Central Secretariat on the work principles for Beijing and mobilize 
the science and technology workers in the capital to propose plans and 
policy and make contributions," 


Mao Yisheng made a work report on building a modern capital with high level 
of science and technology. He pointed out: "A high level of science and 
culture and important spiritual and material pillars for lofty social 
virtues and style; they are the key for building a clean, beautiful and 
convenient city and a prosperous economy. To implement the four proposals 
of the Central Secretariat and build a modern capital, the principle tasks 
of the municipal Science and Technology Association for the future are: 


"First, we must closely coordinate these tasks with the needs of the four 
modernizations, and extensively and thoroughly launch academic activities. 
Beijing should be the center for academic study exchanges, 


"Second, we must effectively do a good job of popularizing science and 
technology and enhance the scientific and cultural level of the people in 
the capital. Third, we must propose plans and policy for building the 
capital and be good staff officers and advisers to the party and government. 
Third, we must propose plans and policy for building the capital and be 
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good etalff officers and advisers to the party and government, fourth, we 
must actively discover and cultivate capable people and develop the ranke 

of science and technology in the capital, Fifth, we must effectively launch 
international academic study exchanges," 


Responsible comrades of the Beijing Federation of Trade Unions, the beijing 
CYL Committee, the Beijing Women's Federation and the beijing Federation 
of Culture, extended their congratulations at the opening ceremony, 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


"XINHUA RIBAO' CALLS FOR TRAINING TALENTED PERSONS 
OW271153 Nanjing Jiangsu Provincial Service in Mandarin 2300 GMT 26 Jun 80 


|Report on XINHUA RIBAO editorial: “Pay Attention To Training Talented 
People To Speed Up the Development of Science and Technology"--date not 
given! 


|Exeerpte! The editorial says: Science and technology are productive 
forces, and the modernization of science and technology is the linchpin 
on which the realigation of the four modernizations depends. To speed up 
the development of science and technology, we must pay attention to and 
effectively strengthen the training of scientific and technical personnel 
and bring their role into full play. If the question of discovering 
talented people is not solved and if we fail to develop science and tech- 
nology, the four modernigations will become empty talk. Judging from the 
conditions of Jiangeu's scientific and technological ranks, they still 
cannot meet the needs of the construction for the four modernigations in 
terms of quantity nor of quality, Therefore, while accelerating the de- 
velopment of education and the training of personnel of various specialized 
fields, we must particularly value our existing scientific and technical 
personnel, tap their potential and fully utilige their roles. 


The editorial says: in order to tap the potential of talented people and 
to enable each talented person to develop his talent to the fullest and 

to have a role to play, we must take into account the overall interest of 
the four modernigations, eliminate prejudices and select talented people 
indiscriminately. We should boldly Select and rationally use well-trained 
scientific and technical personnel irrespective of experience and age. 

Some unreasonable regulations governing the employment of personnel should 
be reformed, if necessary, on the basis of investigation and study. Scien- 
tific researchers who study very hard should be encouraged to establish 
their reputation as authorities and to make greater contributions to China's 
four modernizations, Never again should we use such spiritual shackles 

as “thought of fame and gains” and “taking the road of white specialists” 
to fetter them, 


To give full play to the role of people with specialized knowledge, we must 
enable scientific and technical personnel to apply what they have learned and 
assign them appropriate jobs, Besides, we must create working conditions for 
them and help them to further their studies and overcome difficulties 

work and daily Life in order to enable them to devote themselves ¢ eir- 





SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


BRIEFS 


SCIENTIST STILL MISSING--Urumgi, 16 Jul--Noted scientist Peng Jiamu has 

been missing for 30 days now and ground and air search has still failed to 
locate him, according to 4 report by XINHUA correspondents Song Zhenghou 

and Zhao Quanghang. The east route searching team has been withdrawn, but 
the west route searching team is making @ last minute effort in the hope of 
locating him. The Lop Nur depression has rolling sandy hills and ravines, 

a hard salty surface and 4 vast expanse of desert known as the Gobi extending 
to the horizon, Members of the east and west route searching teams braved 
the scorching heat of about 50 degrees C to scan the blistering desert, 

They pressed forward during the day and stopped for rest after sunset. Some- 
times they traveled by car; at other times they walked. They made sweeping 
searches in some localities, In areas where sandy hilis stand like forests, 
it was difficult to maintain contact between two cars or two individual mem- 
bers of the searching teams if they were separated by 100 meters. Visibility 
in the clusters of weede was as low as 20 to WO meters. Vehicles and members 
of the searching teams can easily lose their orientation, The searching 
operation has met many difficulties, Clues found were lost due to the vast 
expanse and complex terrain in the desert area and it was extremely diffi- 
cult to find any trace of the missing Peng Jiamu, The air force has flown 
missions up to more than 100 hours and has not yet discovered anything about 
the missing scientist. [Text] [0W162130 Geijing XINHUA Domestic Service in 
Chinese 1321 GMT 16 Jul 60) 


SHANGHAI SCIENTIFIC, TECHNOLOGICAL ASSOCIATION--Elected by the (5th) congress 
of the Shanghai municipal Scientific and Technological Association, the 210- 
member committee of the association held a plenary session on 27 May where 

Li Guohao was elected chairman and Jiashen, Shi Meixin, Feng Depei and 
others were elected vice chairmen, A 35-member Standing Committee was also 
elected, Famous scientists Su Buqing and Zhao Zukang were named advisers 

to the municipal Scientific and Technological Association. [Shanghai City 
Service in Mandarin 2300 GMT 29 May 80] 
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Aut omat ion 


LAC= 201 SELP=TUNING REGULATOR POR THE LEVEL OF ACETIC ACID DISTILLATOR 
Beijing ZLDONGHUA XURBAO [ACTA AUTOMATICA SINICA) in Chinese Vol 6 No 2, Apr 80 p93 
Ying Shuguang (2019 2579 0342] Beijing Organic Chemical Plant 


|Abetract] This paper introduces the application of self-tuning regulator to 
the level control of acetic acid distillator. The self-tuning regulator its 
able to compensate for the Lime delay and disturbances to a certain extent 
that the anti-interference effect of the system ie enhanced and the regulating 
quality of the system is improved, Since the on-line calculating work is not 
so much and the implementation is relatively simple, therefore it is a pro- 
mising regulator, 


THE LIMITATION OF SAMPLING FREQUENCY FROM SYSTEM ERROR IN HYBRID SIMULATION 


Beijing ZIDONGHUA XUEBAO [ACTA AUTOMATICA SINICA] in Chinese Vol 6 No 2, 
Apr 80 p 102 


Wang Zheng-zhong [3076 29/3 0022], Beijing Institute of Control Engineering 


|\Abstract| A mini-hybrid computer system HAP-2/DJS-130 is introduced and the 
Limitation of sampling frequency from system error is discussed in this 
paper. This result is very useful for hybrid simulation design. 








A CAR SPELLED CONTROL SYSTEM OF THE AUTOMATIC MARSHALLING YARD SYSTIM 


Beijing ZiOONGHUA XUBRBAO [ACTA AUTOMATICA SINICA) in Chinese Vol & No 2, 
Apr 80 p ili 


Lt Zhouhuai [2621 0719 2849], Liu Daohua [049] 6670 54786), Academy of Science 
of Railway Department; Zhu Lei [2612 56286), Ratlway Electrification Con- 
struction Bureau; Zhu Bohua [2612 0130 5478), Beijing Rallway Administration 


|Abetract}] A car speed control system of the automatic marshalling yard ie 
described in this paper, The authors propose to search the varying lawe of 
the rolling resistance in front and behind of the retarder by means of 
method of mathematical statistics as well as to estimate the rolling 
resistance of cars on marshalling track by the equation of linear regression. 


A trial run for the control syetem has been carried out at the Fenxi marshalling 
yard near Beijing and desired results have been achieved. jiractice shows that 
it is a simple, economical, safe and reliable automatic control system. 





A DIGITAL-ANALOG HYBRID SYSTEM AND ITS APPLICATION TO THE AUTOMATIC FLIGHT 
CONTROL SYSTEM SIMULATION RESEARCH 


Beijing ZLDONGHUA XUEBAO [ACTA AUTOMATICA SINICA] in Chinese Vol 6 No 2, 
Apr 80 p 120 


Group of Hybrid System, Xian Institute of Automatic Flight Control Research 


[Abstract] Specifications of a digital-analog hybrid system which consists 
of DJS-8 digital computer and HMJ-200 analog computer and its application 

to the simulation research for automatic flight control system are introduced 
in this paper. A hybrid computing example is given to illustrate its 
application. 
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ON THE QUANTITATIVE AND QUALITATIVE DIFFERENTIAL GAMES 


beijing ZIDONGHUA XURBAO [ACTA AUTOMATICA SINICA) in Chinese Vol 6 No 2, 
Apr 8 p 18 


thang Siying [1726 0843 467], Dongbei Polytechnic Institute 


\Abatract) in thie paper, by developing the method in [2, 3, 4, 5, 7], we solve 
the probleme of quantitative and qualitative differential games, For the for- 
mer, we derive the necessary condition for optimal strategy (1,9), i.e., the 
“minimax principle.” For the latter, we aleo obtain the necessary condition 

of the optimality of (G, 9), and thereby determine the differential equations 

of the “barrier,” Were we need not limit our analysis “in the emall" as in [1]. 


We discuss aleo other problems, such as sufficient condition, the more general 


terminal set, and the relation between qualitative differential games and 
controllability problems, 


Therefore, the method that we used is a powerful one to solve various problems 
of optimal control as well as differential games. 


Two examples are given. 


RELATIONS BETWEEN THE SYSTEM INVARIANTS VS SYSTEM STRUCTURE AND PARAMETERS 


Beijing ZIDONGHUA XUEBAO [ACTA AUTOMATICA SINICA] in Chinese Vol 6 No 2, 
Apr 80 p 137 


Guo Rongjiang [6753 2837 3068], Inetitute of Automation, Academia Sinica 
[Abstract] This paper discusses the relations between system invariants (in- 


Cluding Kronecker index etc.) and system structure and parameters. The 
physical meaning of those invariants are also discussed. 
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SOME PROBLEMS LN MODERN CONTROL THEORY 


Beijing ZIDONGHUA XUEBAO [ACTA AUTOMATICA SINICA) in Chinese Vol 6 No 2, 
Apr 80 p 145 


Guan Zhaozhi [7070 5128 4160), Laboratory of Control Theory, Institute of 
System Science, Academia Sinica 


|Abetract) We give here a brief survey on the recent development of modern 
control theory. in particular we give a review of the results recently obtained 
in both theory and applications by authors of our country in the following 
directions: theory of linear control systems, theory and applications of 
optimal control, control systems containing typical nonlinearities, digital 
control system with quantized inputs and quantized outputs, stochastic control, 
control and identification of systems with distributed parameters, differential 
games, system identification, adaptive control and so on. The author expresses 
his personal opinion and from the needs of engineering practice as wel! as 

from theoretical development he proposed several problems that may be of 
interest for further research in the different directions mentioned above. 


REAL-TIME DIGITAL SIMULATION METHODS 


Beijing 7LDONGHUA XUEBAO [ACTA AUTOMATICA SINICA] in Chinese Vol 6 No 2, 
Apr 80 p 154 


Wu Rusong [0702 1172 2646], Xian Institute of Automatic Flight Control 


|Abstract] This paper introduces some fast and stable digital simulation 
methods which can be used in real-time control or real-time simulation. 
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Genetica 


AUTHOR: HONG Mengmin [3163 1322 3046) 
CAL Ruizhu (5591 3843 3796) 
ZHANG Jinglu [1728 2529 0302) 
YANG Yuniiu [2799 0061 0491) 
/WENG Feiqin [6774 7204 — 
CHEN Jianmin [7115 0494 3046 


ORGS All of the Laboratory of Microbiology, Shanghai Institute of Plant 
Physiology, Chinese Academy of Sciences 


rites "Transposition of Antibiotic Resistance Genes between Bacterial 
Plasmidse”* 


SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA) in Chinese No 3, Sep 79 
pp 239-246 


TEXT OF ENGLISH ABSTRACT: Escherichia coli strains 275 and 396 are resistant to 


antibiotics Te, Ap, Cm, Sm and Su. Shigella flexneri strains 233 and 416 are 
resistant to Tey Cm, Sm and Su. Except for E. co 75, these strains trans- 


ferred their resistance to recipient strains as one unit at a frequency of about 
10°~?=-10°" even when selected for either one of the drugs. It seems that the 


[Continuation of YICHUAN XUEBAO No 3, Sep 79 pp 239-246) 


genes governing these resistances were located on plasmids. We designated these 
plasmids as ER275 (Cnonconjugative), ER396, DR233 and DR416 respectively. When 
the above bacterial strains were mated with E. coli strain J35=3/R144drd3 (Kat), 
strains with two coexisting plasmids were constructed. We used these strains 
with two coexisting plasmids as donor strains, and selected for Ap or Sm re- 
sistance to obtain ApKm or SmSuKm resistant transconjugant. These transconju- 
pants transferred their resistance to recipient strains as one unit at a 
frequency of about 1074-1072, which was also the frequencies for R144drd3 
plasmid, 


Biochemical studies have shown that the Ap resistant gene of ER275 and ER396 
mediated the formation of @-lactamase, and the Sm resistant gene of DR233 and 
DRGL6, the formation of the ATP-dependent streptomycin inactivating enzyme. 
The ApKm and SmSuKm transconjugants acquired the ability to synthesize the two 
Kinds of enzyme. 


According to these results, it is suggested that on the ER275 and ER396 as wei! 
as Dk233 and DR416 plasmids transposable Ap resistant gene and transposable 
SmSu genes existed respectively. 
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* Protessors SHEN Shan jiong [ 3088 ORLO 518) and JIAO Ruisheng [3542 1845 6500) 
revised the dratt, 
Keceived 5 December 1978, 


AUTHOR: CAI Jinke [5591 6855 4430) 
WANG Hua [3769 5363] 
ZHANG Borun [1728 0590 3387] 


ORG: All of the Institute of Microbiology, Chinese Academy of Sciences, 
Bei jing 


TITLEs “Hybridization and Selection of Yeasts. 111. Identification and 
Characterization of New Maltose Complementary Genes in Saccharomyces" 





SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 3, Sep 79 


pp 247-254 


EXCERPT FROM ENGLISH ABSTRACT: Hybridization of different natural yeasts, i.e. 
Sacchar ces microellipsoides (2.699-2-3), Saccharomyces giobosus (2.1161-6, 
2.1153), Saccharomyces chevalieri (2.213-4C) and Saccharomyces exiguus (2.520), 
were obtained by means of micromanipulation. The tetrad analysis of some hy- 
brids led to the discovery of two complementary genes systems. The two systems 
had been identified as intergenic complementary entities. One of them was 
proved to carry a complementary gene, MAL,.), and a nonallelic complementary 
gene, MAL» <1 while the other carried one of the complementary genes in the 
former system, i.e. MALo-y» and another gene MAL,.9, which was also one of the 
complementary genes for maltose fermentation but nonallelic with MAL,.). 
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fentitication of maltose complementary rene was peri ot med by tetrad analysis. 
ihree mailose complementary genes were isolated {rom Saccharomyces. One oj 
them, MAL».j in Saeeh., microellipsoides, was first proved in this paper. The 
other genes, MALy.) and MAL. .9, were derived from Sacch, globosus. Gene 
MAL...) plays an {ndispensab ® role in all cross combinations, 








Professor FANG Xinfang [2455 1800 5364] revised the draft and provided yeast 
gt TALS « 


Receive 19 Mareh 1979, 


AUTHOR: CHEN Xiaokang [7115 1321 1660] 
/MANG Bosheng [1728 0130 3932] 
/MWU Dingliang [2612 1353 5328] 
— lhianhwua [2612 1696 5478] 


ORG8 Ail of the Institute of Genetics, Fudan University, Shanghai 


rITLeEs "Some Features of Conjugative Transfer of the Drug Resistant Plasmid 
pFDll in Escherichia coli’ 





OURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 3, Sep 79 
pp 255-260 


EX] OF ENGLISH ABSTRACTs: Once the pFD11 plasmid was transferred to E. coli 


train Cenop either through transformation or transduction, it was unable to 
it < 17 Ow transmission by conjugation. 


e plasmid DNA isolated trom transformant Cé00 (pFDi1) retained only the band 


with presumably highest molecular weight inferred from agarose gel electrophore- 
LSe it 1 therefore concluded that it is the band of the resistance determini: 


Received 19 March 1979, 
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AUTHOR: FAN Yunliu [5400 0061 0362] 
HIANG Shuqin [1203 2579 0530] 
GUO Dianrui [6753 3013 3843] 
ZHAO Jingwen feel 2417 4489 
WANG Qinghai [3769 3237 3189 
XU Wanxue [1776 1238 1331] 


WGs All of the Institute of Microbiology, Chinese Academy of Sciences, 
Jel jing 


TITLE: “In Vitro Construction of a Recombinant Plasmid Containing pBR322 and 
Lambda Phage * ™ Segment 


SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 3, Sep 79 
pp 261-267 


TEXT OF ENGLISH ABSTRACT: Hind III cleavage products off DNA were ligated to a 
vector plasmid pBR322. Recombinants Ap'Tc5 were screened by insertion inactiva- 
tion and were enriched by DL-cycloserine, Of 648 Ap® transformants examined, 
120 contained insertion of A-Hind III fragments, Clone containing recombinant 
plasmid pAG-5 was chosen for further study. Evidence for presence of A DNA in 
pPAG-5 plasmid was obtained by isolating the recombinant plasmid DNA from it, and 
analyzing this DNA on agarose gels. Recombinant plasmid pAG-5 has a slower 


[Continuation of YICHUAN XUEBAO No 3, Sep 79 pp 261-267] 


mobility, indicating it was larger in size than the original pBR322 plasmid. 
This was also confirmed by electron micrography. Agarose gel electrophoresis 
of Hind I11 digests of pAG-5 recombinant plasmid gave rise to two fragments 
corresponding to pBR322 DNA and the fifth fragment of Hind 111 generated A DNA. 
About 4.0 - 4.6 x 10% transformants were obtained per sg recombinant plasmid 
pAG-5 DNA, 


* Received 2 April 1979. 
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AUTHOR: None 
ORG: Shanghai Cooperation Team on Leukocyte Typing 


TITLEs "Study of the Chinese Leukocyte Antigen System, III. The Genetic 
Analysis of 11 Leukocyte Antigens"* 


SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 3, Sep 79 
pp 268-276 


EXCERPT *ROM ENGLISH ABSTRACT: Human Leukocyte antigen system (HLA), which has 
much to do with the clinical transplantation, is a highly polymorphic system 
genetically controlled by a segment of the short arm of the sixth chromosome, 
The classical HLA-A, Bb, C antigens have been defined serologically. In this 
paper the authors report the genetic analysis of 11 leukocyte antigen specific- 
ities which were detected with the typing reagents from the multiparous women 
of the same population as the random lymphocyte donors tested, Ninety-nine 
blood donors and 69 other voluntary individuals taken from inhabitants of the 
Han nationality in Shanghai area were included in the random sample for popula- 
tion genetic analysis. Family material included 24 families with a total of 

67 children, Lymphocyte suspensions were tested with a modified two-step micro- 
lymphoeytotoxicity technique of Terasaki and McClelland (1964). 


* Received 5 February 1979, 


AUTHOR: WU Yuqing [0702 3768 3237] 
RUAN Xuezhen [7086 1331 3791] 


ORG: Both of the Laboratory of Cell Biology, Cancer Institute, Chinese 
Academy of Medical Sciences, Bei jing 


TITLEs "Genetic Etiology of Esophageal Cancer, I. Cytogenetic Study of 
Individuals in Five ‘Cancer Families’ in Linxian County”* 


SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 3, Sep 79 
pp 277-284 


TEXT OF ENGLISH ABSTRACT: Studies on 5,500 metaphase plates from 103 members 
of 5 high risk cancer families and 1,567 metaphase plates from 30 members of 

4 low risk cancer families were carried out. The investigated individuals of 
both groups lived in close proximity. Although the modal number and Karyotype 
were normal diploid (2n = 46), many more cells from members of high risk cancer 
families were found to show aneuploid and various types of structural aberra- 
tions than those from members of low risk families. In the high risk group, 
1.6 percent of the cells showed numerical aberrations and 3.25 percent struc- 
tural aberrations, while the corresponding figures for the low risk group were 
0.5 percent and 0.72 percent respectively (p<0.01). The 101 chromatid breaks 
found in the high risk cancer families were mostly distributed among chromoson: 
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(Continuation of YICHUAN XUEBAO No 3, Sep 79 pp 277-284] 


of A, B and C groups and occurred more frequently in long arms (q) Chan in short 
arms (p). During kKaryotyping it was found that chromosomes A2 could not be 
matehed with each other in 10 cells out of 300, The interaction between genetic 
and environmental factors in the carcinogenesis of esophageal cancer in Linxian 
County was briefly discussed, 


"Colleague ZHANG Xueyan [1728 7185 5333] took part in some of the work, YI 
Hongyi [0060 3163 5030) and FU Guangxing [0102 1684 5281], barefoot doctors of 
Yaolin Commune, Linxian County, assisted in the investigation of family trees. 
Received 9 September 1978, 


AUTHOR: None 


ORG: station of Sanitation and Epidemic Prevention of Anqing Prefecture, 
Anhui Province; Institute of Genetics of Fudan University, Shanghai; The Sixth 
People's Hospital of Shanghai 


rITLEs “Genetic and Etiologic Studies on Mental Defectives in the Kegion of 
Daibie Mountain’ 


SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 3, Sep 79 
pp 285-292 


TEXT OF ENGLISH ABSTRACT: The present paper describes mental defectives prev- 
alent in the region of Daibie Mountain. The persons with mental defects are 
characterized primarily by low intellectual capacity. It seems clear that the 
causes of mental retardation are rather complex and could be influenced by both 
genetic factors and environmental conditions. 


In the last few years, we carried out a general survey and a series of labora- 
tory works, including electrocardiographic and electroencephalographic analysis, 
radiograph of skull, thyroid uptake of 131], potassium perchloride test, thyroid 
Stimulating hormone (TSH) test, assay of protein bound iodine in serum, resin 
(125]-T3) uptake test, blood grouping as well as chromosomal analysis of 
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(Continuation of YICHUAN XUEBAO No 3, Sep 79 pp 285-292] 
peripheral blood, 


based on the results obtained, we discuss the relationships between the causes 
of mental defects and Lodine de: iciency in the mountain region, and emphasize 
especially the genetic aspects of the disease, It is noticed that among the 
endemic mental defectives, quite a number of them are familial. Hence, we favor 
the opinion that the defects may be due to both genetic predisposition and 
iodine de Lency in diet. 


The stur° are still going on and the results obtained from now on will be 
reporte ysequently. 


* The writers were YE Wenhu [5509 2429 5706], TAN Yongbu [6151 3196 1580], HOU 
Yong jian [0186 3057 0256], MA Jixiao [7456 1376 2556] and LIU Zudong [0491 4371 
1159]. The Institute of Physiological Research and the Institute of Bio- 
Chemical Products, Shanghai, Teacher's College of Shanghai, as well as the 
Station of Sanitation and Epidemic Prevention of Yuexi, Anhui, took part in the 
work, 

Received 18 July 1978, 


AUTHOR: FENG Baozhang [7458 1405 4545] 
ZHANG Yunhua [1728 0061 5478] 


ORG: Both of the Institute of Hematology, Chinese Academy of Medical 
Sciences, Sichuan 


TITLE: "Analysis of G- and C-Banding Patterns and Finding of Two Marker 
Chromosomes in a Human Leukemic Cell Line (Je¢.,)"* 


SOURCE: Beijing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 3, Sep 79 
pp 293-995 


TEXT OF ENGLISH ABSTRACT: The chromosomes of J¢_, were treated with G- and C- 
banding techniques at the 36th and 48th generations. They were examined and 
counted under the light microscope, and the Karyotype analysis was taken. In 
.ddition to a male Karyotype demonstrated in this cell line, two marker chromo- 
omes were found and named mar] and mar9. The mar, is a dicentric chromosome, 
which comes from different origins, its frequency being 14 percent. The mar 
is a translocated chromosome, which comes from t(4,11) (4pter-4q32:3:llql3~ 
llipter), its frequency being about 90 percent. 


*Received 27 November 1978, 
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AUTHOR, iA Yongpen l 151 3057 2704) 
/iNM, Shixione [2582 Ov 4 1160) 

| Jnbenbane [2621 6966 6721 

WANG Kunhwea 1709 3387 5478 


ONL All of the South China Agricultural College, Guangzhou 


ities "A Study on the Phenotypic Expression and Genetic Transmission of 
wart Gene Sources of Early Heien Riee in China”® 


sou ke Ry bei ing vik HI AN XUEBAO [ACTA GENE’ if N SINK A} in Chinese No hy ep 79 
pp ‘the t2) 


TPRT OF PNGLISH ABSTRACTS This work was conducted at the college tarm, Guang= 
rou, in 1976-1977, Four dwarts of early Heien rice (Oryza sativa subsp. heien 
Ting), ineluding Al jiaonante, Aizichan, Di \iaowujian (Dee-ge0-woo-gen) and 
Guangehane qutant, were ueed tor study, The main resuite obtained are suflm- 
rived as tollowes 

l. Under the natural conditions of Guangzhou the major phenotypic expressions 
of the dwarf have been described, 

2. The dwartiem of four dwarfs is controlled by a recessive major gene identi- 
cally. furthermore, some modifying genes with positive or negative effects are 
involved in addition to the major gene. When the dwarfs cross with the same 


t ontinuation of Yit Hf! AN XUEBAO No 3, Sep 79 PP 411-321) 


om-culoed pollen parent Lengshuima, the plant height of Fj] expresses incom- 
plete dominance and the plant height of Fo progenies exhibits bimodal distribu- 
ion, yielding ‘sl ratio of tall to dwart forms. Otherwise, some transgressive 
Prrerate OCCUT « 


J 


» the heritabilities (Cin a broad sense) of various characters influenced by 
the dwart ire different. Their orders are thus arranged 2U00-grain weight 
(86.7.)>) dave of heading (80, 3.) D percentage of sterility (73.0%)? width of 
flag leat (70.0%) ieneth of panicle (64.14) > panic le density (60.34)) spikelet 
per main panicle (56.30) > length of flag leaf (54.62)> panicles per pliant 
(27.0). 

+. According to the estimates of heritability, the expected genetic advance 
ind combination productivity for five characters which directly or indirect .y 
relate to yield are calculated. The genetic advances of various characters 
iftected by the dwarfs are quite unalike, The magnitude of combination produc- 
tivity among the dwarfs is Di jiaowu jian 2 Aizichan 2 Ai jiaonante > Guangchang 


Probiems concerning the classification of dwarts, the primitive origin of semi- 
dwart -gene and the prospect ot the induced new dwarits have also been discussed, 


Received 21 June 1978, 
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2 LNGLISH ABSTRACT& Genetic investigation on the polien plant derived 
tide of 1Pitlicum aestivum by anther culture was made and the ftolilow- 
were obtained, 
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AUTHOR: ZHOU Zhihang [0719 0037 2635) 
Rongqian [2629 2837 7505] 
/hupi ty C1344 sisi 1627] 
Kinda [0205 2450 1129] 

IAM, Zhiechun [5592 180/ 2 04 | 
wt Aluving (5170 mes % 91) 


Ons Aili of the vepart ent of BLOLORY» Nankai Lriversity, ilanjin 


rTildes "Embryonic Culture in Vitro and Observation on the Seedling Mor pholopry 


ind the Chromosomes of the Hybrids of Barley x Wheat’ 





OURCE: Bet jing YICHUAN XUEBAO [ACTA GENETICA SINICA] in Chinese No 3, Sep 79 


pp 4 5= 548 


rEXT OF ENGLISH ABSTRACT: The intergeneric hybrid between barley and wheat hats 
been obtained with the aid of culture of the young embryo in vitro 9-12 days. 
At tirst, only the roots differentiate from the hybrid young embryo and only a 
trace ot the hoot appears. Atter adjusting the content of Kinetin in the 
medium, the normal differentiation of the shoot tips is observed, [here are 
2® chromosomes tor Tianjin 1 barley x Xiaoyan 58 wheat, most cells being in the 
root tip of the hybrid, This number fits in well with the expectant (7 + 21). 
But cells containing 21 or 49 (7 + 42) chromosomes are also found, The latter 


fe ontinuation oft YICHUAN xi E BAO No 7) Sep 79 pp 343-348 | 
contain 7 haploid chromosomes of barley and 42 liploid ot wheat. 


Professor LIU Yiran [0491 3015 3544] revised the draft. 
Received Jt December 1978, 
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HLAN AUEBAO [ A‘ TA GENETICA INICA] in Chinese No 3, Sep /% 


EXT | Gi) ABSTRACT: Genetic divergence of quantitative characters of ¢1 
i eu ft thi pL ieie vy isaty . etLhoed of Uitivariate analyse ‘ io 
ce Wa 9 idered a i measure of the genetic divergern fs 
wii t wi popul itis were characterized bv nh chat icLers, An estimating formuia 
ty! / ‘ etic 1} TAnce between t yet wa riven a ; 


l 
whet the K=th complex index value of n standardized genotypic vaiue 
W 


[Continuation of YICHUAN XUEBAO No 3, Sep 79 pp 349-355 
, } Pt 


whet . standardized genotypic value of the h-th character belonging to 
4 L-th population; Ax the K=th eigenvalue of the correiation matrix of the 
renotypic value ( A, 2 eee 2 A. 3 ind Link » the h-=th cor ponent of the K=-th elgen- 
‘ OT . J 
~ 
piex 1 Ce, Rix VV Lpeeceptidy CO isted of the tirst * eige piu 

izenvector were reterred to a the K-th standardized principal co 
por » Evidentivs, the enetic distance of two populations 1 ist the geo- 
etri istance of ttle tandardized principai components of the characte 

hese pop LONS « fheretore, 1 be considered a i! porta 

‘ oO! cti parent for hybridization in crop breeding. 
) ct oher 1978, 








Geolory 


AUTHOR: YE Danian [5509 1129 1628) 


LTi Les "A iree=Sceale Expert iment on the Enrichment of Chromite 


/OURCES Bei jing DIZHI KEXUE [SCIENTIA GEOLOGICA SINICA; GEOLOGICAL SCIENCE] 
in Chinese No l, Jan 80 pp le1l0 


TEXT OF ENGLISH ABSTRACT: A large-scale experiment on the enrichnent of 
chromite wa carried out in the course ot trial -production of the castirn tone 
from perchromate waste, The melts used for producing the casting stone are 
compose’ of perchromate Wicte, powder coal ash of power station and quartz 
sand, As a whole it is comparable with Yoder's olivine tholeiite in chemical 
composition, The total weight of melts used in the experiment is counted as 
0.9*15 tons, Here some interesting phenomena were found, If the mixture ol 
raw materials was unevenly mixed in the casting stone, some black nodes were 
presented which consisted of chromite (about 25%) and silicate glass (about 
75.) and varied trom 5 mm to 5 em in sized. In these black nodes the content 
of Cr»o0, is always about 30 times as much as that of the casting stone which 


encloses the tormer, The observations and experiments show that the black 


[Continuation of DIZHI KEXUE No 1, Jan 80 pp 1-10] 


nodes were tromed trom the powder coal ash as a basal material. the Fed*/( r904 
ratio in these black nodes 1s approximately a constant 1.10. ihe distribution 
Coert sere ts oft Lrj0, and MeO in these nodes and coexisting casting stone Kh! 
and *. ire 33 and 0,69 respectively. This shows that in the case of temporary 
coexistence of two liquid phases, 1.@., the meits of black nodes and casting 
stone, under a non-equilibrium condition the content of a certain material 
presented in both phases must be controlled by the distribution law. As two 
liquid phases, one of which is rich in Al9j0q and FeO or Fe90,, coexisted in the 
system of Cr50,_ of basaltic magma, Cr90, would be extracted by this liquid 
phase, 


nese experiment how that the assimilation of the argillaceous wall rocks by 
agnesian basic or ultrabasic magma is favorable to the enrichment of chromite. 
The author's experiments also indicate that when the content of (FeO * Fs 20% 

im raw materials is adjusted to approach that in powder coal ash, the black 


nodes cannot be formed even though the mixture of raw material i uneveniv 
ixed. In this case the chromite is dispersed in the casting stone completely. 
jherefore, the experimental results set up an explanation why territerous bast 


or ultrabasic magma is unfavorable to the formation of chromite deposits. 
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ts PAN Yusthe [3382 5940 3932] 
" The Nappe ructure of Xigane and ite Geological Significance" 


ol jing DIZHL KEXUE [SCTENTIA GEOLOGICA SINICAs GEOLOGICAL SCIENCE J 
ese Nol, Jan 80 pp ll-=1s 


PX, OF ENGLISH ABSTRACTS Based upon materials collected by the author in 


rece PATS, various t ypes of nappe structures are listed here with discus- 
the manner and time of their formation. It 18 Suggested that thi 

tructure Wa pt oduced due to the pu ih=sl ippinge ot a erie ot trace 

piece that were formed along the upper part of the earth's crust dur: 


he continental collision, As a result of collision and compression of the 
continental blocks these structures are developing. The author considers the 


nappe structures to be of practical significance in reconstructing 
the gmeological environment of a certain region and furthermore it can also 
ry 1 theoretical guide to the study of the mode of crustal movement, etc. 


OR: WANG Sijing [3769 1835 2417] 
THANG Jumineg [1728 5468 2494] 


,cyrie 
: "On the Block Mechanics for Stability Analysis of Rock Ma structure” 
" : os “+ - a . - ’ F a | 
Fs Beijing DIZHI KEXUE [SCIENTIA GEOLOGICA SINICA; GEOLOGICAL SCIENCE] 
‘ 1— 1) pp 19- ; 

GLISH ABSTRACT: The problem being solved in t paper is the three- 
! lity 144 | yt rock | OCK » epat iLeq \ wo eT oO! PeOoloORi< 
ri ace ro rocr i " oaded y a for te without ono 

‘ t hs ‘ oO of tTorce @ ome theoretical } per | , such a the pr incipl 
equi ,lernt force ind the principle 01 dlock stability il tet ol 
work, are discussed, and a mathematical method based upon the above- 
p leveioped to obtain a general solution tor ¢t! Stabi 


‘ . ; J : , * F > “5 aa | rcs 
4 J YaTiow pe Ipié ode 01 fabdiil V « | ‘ iv) iy | 0 








Uist citric 
iii bebe "On the Regularity ot kn kehelon Arrangement of Ore Veins and it 
Li ' } ce" 


OURCES Bet jing DIZHL KEXUE [SCTENTIA GEOLOGICA SINICA; GEOLOGICAL SCIENCE 


ifn ft ryh tie +’ Le L» an Mi) pp 4-4) 


TEXT OF ENGLISH ABSTRACTS ih paper discusses the various | ypes of en a helon 
ore ve} ind point out their characters and regularity. In addition, in 
connection with model experiments, the mechanism of formation of en echeion ore 


vein inalyzed, lt is suggested that the generation and development of the 
ore vel inder study could be attributed to shear strain tollowed by Lension 
train. tinally, from theoretical and practical viewpoints the author illus- 
trates the regularity of en echelon ore veins. 


ALU THOR: 7ENG Roneshu [2582 2837 2885] 
YE Danian [5509 1129 1628] 


rITLEs "A Study of tructural-Optical Mineralogy--On Optical Anisotropy of 


OURCEs Beijing DIZHI KEXUE [SCIENTIA GEOLOGICA SINICA; GEOLOGICAL SCIENCE] 
. 1, Jan 80 pp 43-49 


— 
— 
— 


EXT OF ENGLISH ABSTRACT: The optical anisotropy of 44 anhydrous carbonate 
were discussed in this paper. These minerals belong to uniaxial and biaxial 
(2\ 40?) crystals. Their refractivities, K, were calculated according to 
| ei he re- 


idstone-Dale's tormula,. The retractivity of a carbonate mineral ca 
olved into two components, for ordinary ray (K,) and K,, for extraordinary ray. 


: | ie - | ig t im - 2 
it tine inerali i blaxlal, positive, kK, = +, and kK, = —& a ind if 





7A 
‘a eT | 
, , lie =i tle + Ne 2 
tty lnerai 1 Diakial negative, Ke 7 = and Ko * ae, where 4 1 
{ Pm | 

I lensity. Two new conceptions, the birefractivity (BR) and the optical an- 
isotropic index (OAI), are proposed by the authors, BR = Ky, - K,, OAI = K,/K,. 
It will be convenient to discuss the relationship between optical anisotrop 


173 





| KELALR NO P i U pp «4 394 
rbonat « ineral | ‘ w ( Ow conceptie . ihe econ 
tv it AW OlLllownst 
, ON por refractivil ies, Ke oOo » OF A CO plex carbonate Cal be 
leviated from that of the single carbonates, The result calculated 
od agreement with the experimental values. The largest! leviation 
is only ¢0,000, and average deviation only “0,001, 
e { carbonates having the ye structural type 1 Approximaatlery a 
Ons! i,» tinat | 0,060 tor ealeite-type, 0.059 tor aragonite-type (bul 0,05) 
(or at ite), 0,023 tor vaterite-type (but “U,U3S9 tor vaterite) and so One. 
: 41 of carbonates in which all the oblate COq groups are not Oni) 
‘o each other, but also perpendiculat to the unique aXlis», } equal LO 
bo oo. When the oblate COq groups in the carbonates are not paral iel to 
NOT, wut pat illel to the unique AXIS, the OAL } equal to about 1.14. 
+ two different orientations of COs groups in a carbonate mineral, 
\ ual to about 0.90 instead oft O75 OF Lelde 
i, | » first transitional elements, the effect of the cation ol retractiv= 
lepend ipon their electronic cont iguralion, e pecially on the number of 
; it hor infer that the CeCOaF having a negative sign tor calcite will 


Oba e found in natures it two refractivity components Ky and Ko being 








| { iT } Ol Wishl KRAUL] No i lan { pp 14 
th! ti i" WiiVe Ory oO! hallow Ce j | ie ,7 | i | 
thre ‘ il ' I 1] j northward LO tlhe wiVtl! COT he i ‘ ' v) i 
ol | ine real arked by deep water turbidites which hav eveloped 
the re i) y ieLic | ult LIiPe 
AUTHORs CHEN Ruijun [7115 3843 0689] 
ORG? NO 
TITLEs "“Characterist 1 of Glauconites from some Regions and ‘heir Signiti- 
cance in Analyzing the Facies Environment” 
OURCEs Beijing DIZHI KEXUE [SCIENI [A GEOLOGICA SINICA3 GEOLOGICAL SCIEN E ] 
in Chi e No l, Jan 80 pp 65-74 
EXT OF ENGI H ABSTRACTS [This work mainly deals with the glauconite ier= 
lorpy collected from the tine-grained teldspar-sandstone ot Cretaceou Yao)}1azu 
bo tio d ol hye hasan member of Shahejie Formation 11 ongiiao basin. 
Accord) to the externa hape, the glauconites of everai region ay bv¢ 
| ified a Ollows: 1. spherulitic, 2. irregular granular, 5. pseudomorp! 
r ot het rals, 4. irregular cement-like, 5. chamber colloid f¢ 
neu ike. Moreover, the surface features ot rain id chat ir ral 
lize fT 0 een examined, he internal Llcro ucture O t Ca 
t 1 Oo two classes, microcrystalline, tine-f lai radiote 
icroct ’ ine. it Pe! that the glauconites investi ti wer nly 
of onic crystals or microcrystalline aggreg ° 
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wf ‘ 0 1140 formation of tty 
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ine [ 17/69 0463 


3068 | 


: chua lt tute of Metallurgy and Geolopy 
Bs "The Origin of ‘Chert Breccia’ in the Bottom of Qingbaikou Group 
} uunty, Hebel Province” 
; , 9° . —_ — _— * . rar . LAF * ~~ — 
OURCEs e1)1 DIZHI KEXUE LSCIENTIA GEOLOGICA SINICA; GEOLOGICAL SCLENM 
} i ‘ ' No , i ~| pp 74 82 
TEXT ¢ NGLI ABSTRACT ie “chert breccia” under study rete o the b 
orming e basal part ol he Xiamaling Formation of Qingbaikou Group an 
i ] if J 1 LOT OT 11] xX] iti “wrOup oO! t hie ] llat 1b001 1 ie] i] 
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1 "investigation of Nen=Linear 5S’ nredinget bE quat ion Seliten seiut ion” 
SOURCK; Beijing GAONENG WUL] YU HEWULI [PHYSICA BNBRGIAR 1 OnTIS Fl PHYSICA 
WUCLBARIS] in Chinese No 4, Jul 79 pp 418-491 


TEXT OF ENULISH ABSTRACTS Packet =like soeliten selution of the non=Lineat 
Schroedinger's equation has been investigated, We found that 4 sate of 4 ttee 
particle can possibly be deseribed by this SOLITON SOlULLON, With the quantu 
proper, and the elassieal property of 4 parti le a6 ite Limiting Cases. A sé 
of bierthegenal eigen=funetions of non=hermitian © *rator, which Can be used i! 
ihe perturbation expansion, has been found, We di.covered that the discrete 
eigenvalue mode corresponds to the “elaesical” motion of 4 particie, and the 
continueuse elgenvaiue modes correspond to the "quantum" 6.ien,. We suge@est ed 
that he parameter u describing the state of 4 eyetem can be used toe identity 
whether the system is "quant un” or “elsesiecal,” 


AUTHOR: ‘I Guang (iene [0242 02 318) 
OMG Fudan University, Shanghai 


7L48 ine Levineon Theorem and Ite Generalization in Relativistic Quantu 


Mechanics.” 


SOUP “Fs Beijing GAONENG WULi YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSICA 
NUCLEAI is] in Chinese No 4, tul 79 pp 432-449 


"EXT OF ENGLISH ABSTRACT: The Levinson Theorem in non-relativistic quant 
mectanies is derived by Green function method which leads to the following ex- 


pie sions . “ j 
ny = & (6,00) - 6,0) - Cu sin? 6 (0). 


we its generalization in Dirac equation is found ast 


me) = 46) = L6G - 660) +B (0) -BC-0)) 


| > : 
- phe SAM potn? bend + stn? BC}. 


There are two expressions for Kiein-Gordon equations 


of a ol? © pe {8 God - 6,000) t (6)(-~) - 6, (-@)] 
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 ioplieatieon of thee theorems and the range of their validity with relevant 
probleme are dieeussed, An example of § state case in square well potential is 
treated for testing these formulas, 


AUTHOR: PENG Huashou —3— 7458 1108 
LI Zhongzhen [2621 1813 3791 
TIAN Deyuan [3944 1795 3293] 
YU Chen [0060 1368] 
\O Kaiyuan [5012 7030 0337) 
W Jiawei [5170 1367 0251) 


ORG: PENG, LI, TIAN, YU and LO all of the Institute of Atomic Energy, 
Chinese Academy of Sciences; MU of the Institute of High Energy Physics, 
Chinese Academy of Sciences 


TTL: =—"“Coreonsa Discharge of Multi-Wire Proportional Chambers” 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSICA 
NUCLEARIS] in Chinese No 4, Jul 79 pp 450-453 


TEXT OF} FPNGLISH ABSTRACT: In this report, the stable corona discharge region 
of multi-wire proportional chamber CNPC ) has been measured, In this region 
we observed double peak phenomenon in Fe 5 pulse amplitude distribution, and 
establish the fact that, once corona discharge region is present in MVPC, the 
spatial resolution power for light particles will be lost. 
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AUTHOR; CHEN Kiaostu [7115 1420 2540 
ZWANG Qinaying [1728 1987 4602) 


ims (HEN of the Laberatery of Geelanic bureau of thinan Provinces ZHAN, oF 
tunhan Luiversaity 


THiLes =«6"“"The Two-body Spin-Orbit Coupling Interaction and the Energy Speetra 
of f 772 Shell Nuelei"® 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAR FORTIS ET PHYSICA 
NUCLEARIS] in Chinese No 4, Jul 79 pp 454-458 


TEXT OF ENGLISH ABSTRACT: In this paper we use the central and two-body spin- 
orbit coupling forees as the residual interaction to calculate the energy spec- 
tra Of f579 shell nuclei, with the values of the exchanged parameters suitably 
regulated, The harmonic oscillator wave function is employed as the radial 
wave funetion. The consisteney between the calculated energy levels of the 
nuclei and the experimental data is rather satisfactory. The results show that 
the effeets of two-body spin-orbit coupling term in the residual interaction 
cannot be neglected, 


* ZWANG Zhangzhu [1728 2222 3796), WEN Jiaozuo [2429 2403 0146] and HUANG 
Guoctun [7806 0948 3196) Look part in portions of the present siudy. 


AUTHOR: XU Gongou [1776 6501 5096) 
ORG! Lanzhou University 
TITLE: (“A Statistical Description of Nuclear Reaction Processes” 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENFRGIAE FORTIS ET PHYSICA 
NUCLEARIS] in Chinese No 4, Jul 79 pp 459-468 


TEXT OF ENGLISH ABSTRACT: Starting from the Neuman equation, the statistical 
description of nuclear reaction processes is achieved with coarse graining and 
the assumption of random distribution of matrix elements of residual interac- 
tions. The reaction cross-section obtained includes a part from precompound 
single and multistep processes and a part from compound reactions. The exciton 
model is discussed in comparison with the above results. 








AUTHOR: WU Shistu [0702 1709 2873) 
OWGS Department of Physies, Jitin University 


rivida "On Nuclear Single=Partiele Potentials (IIL) Single=Particle Energies 
Jeteruined by the Nonhermitian Potential ug, = Naa (ea )” 


SOURCES Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAR PORTIS ET PHYSICA 
NUCLEARIS] in Chinese No 4, Jul 79 pp 469-483 


TEXT O: ENGLISH ABSTRACT: In this paper the following results are proveds 
although the single-particle (ap) potential = Meg (6g) defined in terme of 
the mass operator (w) is nonhermitian, the diserete energy eigenvalues 
determined by the Se inger equation 

niyd= Ce + why) © tly) 
are realy moreover, they satisfy exactly the following relations 

by = t [Eq ti) ~ Eo(N)) 
where Eg(\) denotes the exact ground state energy of a closed-shell nucleus N, 
and E.,AN@l) are exact energy eigenvalues of ite neighboring Ntl nucleus, 


Further, in order to determine whether the bound state energies obtained by any 
other op potential may or may not satisfy the above relation, a simple method 
is suggested, it is shown that the amplitude renormalization of the ep Green 
funetion can aleo be calculated by means of this method. 


AUTHOR: LIU Xianhui [0491 2009 6540) 
ZHANG Yushun [1728 4416 7311) 
LI Yangguo [2621 2254 0948) 


ORG: All of tte Institute of High Energy Physics, Chinese Academy of 
Sciences 


TITLE: “Effect of N*® Production on High Energy Proton Scattering by Nucleus” 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSICA 
NUCLEARIS]) in Chinese No 4, Jul 79 pp 484-493 


TEXT OF ENGLISH ABSTRACT: The variable separation method of Glauber multiple 
scattering theory is developed to include the N* production in the intermediate 
states and is used to calculate the inelastic scattering of proton by nucleus. 
Numerical results are compared with data on p-l (4%, 14,08) at 1 GeV and it 


implies that the effects of N® production to the high-energy proton-nucleus 
scattering are noticeable, 
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AUTHOR) CHEN Youssou [7115 1057 1108) 
/WENG Yumingy [6774 3768 2494] 
Ll Zhaoqi [4151 0340 0796) 


ORG i All of the Institute of Atomic Energy, Chinese Academy of Sciences 
iltLet “the Sub-Bedy Correlation in the Chain=like Molecular Structure State” 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE PORTIS ET PHYSICA 
NUCLEARIS] in Chinese No 4, Jul 79 pp 494-500 


TEX! OF ENGLISH ABSTRACT: From the microscopical many body theory, (he formula 
of the projected variation method for three Well-Cluster shell model is given. 
he calculation has been made for the positive parity excited ene levels of 

@, and then a discussion is given of the “Be correlation and the *He correia~ 
tion in the possible chain-like molecular structure, 


AUTHOR: ZHUO Yizhong [0587 4135 1813] 
WU Xizhen [0702 6932 4176] 


ORG! Both of the Institute of Atomic Energy, Chinese Academy of Sciences 
TITLE: “Master Equations for Coupling System” 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSICA 
NUCLEARIS] in Chinese No 4, Jul 79 pp 501-510 


TEXT OF ENGLISH ABSTRACT: In this paper the generalized coupling master equa- 
tions are derived by means of the time-dependent projection operator. In first 
order Born approximation, the coupling master equations for any N-subsyst ems 
which only include diagonal elements are derived. 
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ALHOKe 6D Zipping (2621 Dhl 1627) 


VIG Sinjlen Univeteity 
‘IiLfit “Approximate Sequeney for U(t,tg)-Operator” 


SOLRCEs Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSICA 
NUCLEARTS] in Chinese No 4, Jul 79 pp 511-517 


}EXT OF ENGLISH ABSTRACT: We give an approximate sequence for U(t,tg)-operator. 
he prove the following theoremss 
fheoren i. If the norm Wce — of W(t) in equation (2.1) [uci ' to) = 


i-i * HCL, Cea sty ddty) is a Lebesgue integrable function with respect to 


', then there is an approximate sequence ful, such that for any state vector 
1@>. |W), the sequence 

COLE LHD, reveees 
is uniformly convergent with respect to t,. 
Theores 2. If in finite time interval the norm |JH(e Ml of H(t) in equation 
(2.1) is a Lebesgue integrable funetion, then equation (2.1) has a unique 
solution. 





AUTHOR: GAO Chongshou [7559 1504 1108) 
OWGs Departoent of Physics, Beijing University 
TITLEs "Some Conjectures on the Mass Formula of Charged Leptons” 


SOURCE: Beijing GAONENG WULI YU HEWULI [PHYSICA ENERGIAE FORTIS ET PHYSICA 
NUCLEART®] in Chinese No 4, Jul 79 pp 518-522 


TEXT OF ENGLISH ABSTRACT: In this note we propose that the elec tic 
self energy of lepton may be connected with quantum number n by — * 
in which b is a constant. We further propose that the cut-off va 

tue M is connected with gravitational constant K and fine structure constant @ 


by Me oe 50 we sbtain the mass formula of charged leptons m = 
l - I ae i ~»| 2 . 
F pated xp — b Ta" - By using the nasses of e” and gy and the value 


of & as ip puts we get the calculated values of K = (6.67231 t 0.00026) x 
10*5em’e *sec"* and me = (1782.306 t 0,078) MeV, which agree very well wit 
experimental values K = (6.6720 @ 0,001 x 10 “lsec™* and me= (1782-4) 
“Me\ vespectively. The mass of the fourth charged lepton predicted by the 
formula should be m = (11725.47 ¢ 0.51) MeV, which can be checked by experiments 
‘mn the soar future. We also discuss briefly the proposed formula and the ob- 
tained results.’ 


9717 END 
C50: 4009 1% 








